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ELECTRIC LIGHT AND VEGETABLE GROWTH. 

Prof. L. H. Bailey has recently published (Bulletin 
No. 42, Cornell University Agricultural Experiment 
Station) a second report on the effects of electric light 
upon the growth of plants. The first report (Bulletin 
No. 80), issued last year, gave details of numerous ex- 
periments, which are confirmed by the present report. 
The results are, briefly, as follows : 

An arc lamp, 10 ampere, 45 volt, 2,000 nominal candle 
power Westinghouse alternating current, shaded by a 
clear glass globe, was hung outside of and in the val- 
ley between two greenhouses, about six feet above the 
nearest glass. It seldom burned after 11 P. M., and 
on moonlight nights not at all. It exercised a de- 
cidedly beneficial effect upon the growth of let- 
tuce, causing the lighted plants to be ready for 
market from a week to ten days before those grown 
outside the influence of the lamp. Advantage of this 
fact has already been taken by a grower near Boston, 
who finds a gain of five days in a crop by the use of 
the light. Of other plants experimented on. Prof. 
Bailey says that endive was injured ; radishes were 
benefited, but not enough to pay for the light ; spin- 
ach grew from 5 to 15 per cent larger in the light 
than in the dark ; cauliflower seemed to grow better 
in the dark ; violets began to bloom in three weeks 
after being set out in light, while it was five weeks be- 
fore those in the dark flowered. The daisy (Bellis 
perennis) bloomed earlier, but did not make as good, 
stocky plants as those in the dark. 

An experiment with spinach seed was of interest as 
showing that characters of parent plants are not trans- 
mitted to the seed. For example, seed from a slender, 
light-grown plant and from a low, dark-grown plant, 
together with commercial seed, were planted together 
in the lighted house. .The offspring of the low, dark- 
grown plant gave the best results, while the commer- 
cial seed came next. But in the dark house the best 
results came from the offspring of the slender, light- 
grown parent, that from the dark-grown being second 
and the commercial third. Thus the slender habit of 
the light-grown plant was not transmitted when grown 
in the dark, and the low-growing habit of the dark- 
grown parent was not improved upon the second year, 
being surpassed by the offspring of slender, light-grown 
plant. 

Upon the whole. Prof. Bailey concludes that the 
intervention of a pane or two of glass modifies mate- 
rially the effects of the light, preventing injury, which 
results at times from the infiuence of a naked light ; 
that as a rule plants are earlier under the light, and 
that the light can be used to advantage in the forcing 
of plants. 

Further experiments are in contemplation during 
the coming winter and.spring. 

' — » < ■ > » 

Drink'ing Water and Other Things in San 
Francisco. 

A large proportion of the buildings in this city (San 
Francisco) and in some of the towns and villages, also 
many suburban and farm houses, have the main water 
supply run into tanks set at a sufficient height to sup- 
ply the water for use. After a time the water in such 
tanks becomes covered with a green scum, while de- 
cayed organic matter settles at the bottom ready to 
enter the house supply pipes and be drawn off for 
household purposes. It needs no argument to show 
the beneficial result of cleansing these tanks at least 
once a week. There is a convenience for the cleansing 
of boilers in the kitchens of many of our residences, 
viz., a sediment outlet at the lower part of the pipes 
under the boilers. The sediment should be drawn off 
every morning through the faucet. Sometimes this 
faucet is provided with a waste pipe to a hopper out- 
side the house. 

One source of danger is to be found in the cities and 
towns on this coast where the roofs are used by the 
Chinese for drying clothes and other purposes only 
known to themselves and to persons having business 
which gives them knowledge of this state of affairs. 
The main roofs are nearly flat and in most cases 
covered with tin or asphaltum ; at a short distance 
above this there is a floor of boards placed upon light 
framework which serves as a cover for the roof. The 
I space between the roof and boards is, in many cases, 
reeking with moist filth, which under proper authority 
could be cleaned up and taken away. 

The bake shops may be looked after ; the bread, 
cake and pie pans are in some cases greased with old 
and rancid fats which permeate the product and may 
become generative of pestilence. 

We have ordinances sufficient, provided the sur- 
veillance was more efficient, to abate one of the worst 
evils extant. The streets are carefully swept and 
cleaned up during the night time ; in the morning the 
stores or shops are opened and wept out upon the 
sidewalks and into the streets, so that by noon the 
streets contain large deposits of dirt and dust to be 
raised and wafted about by the winds. 

While the question of the transfer of dirt into the 

street is considered, it may be well to mention that in 

most, if not all, the rooming houses fronting on the 

mtoSro;.'";.""";".:rr.™',"!..^':r.:.":.'"..^"!r?.".^".™r.r streets, the inmates of the front rooms use the streets 
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for the deposit of debris from their rooms, and about 
midnight the pedestrian will every little while hear 
and see a package from some window thrown into the 
street. In some localities, if the person occupying the 
first story objects to such methods of scavenging for 
the upper stories, the landlord straightway raises the 
rent, as the rottenness of the rooms above pays more 
than the business places below. 

There should be an inspection of fruit and vege- 
tables set out for sale in our markets. Decayed and 
decaying edibles are a prolific source of propagation 
of infectious diseases. At many of the street corners 
may be seen peddlers dealing out partially decayed 
fruit. 

The excretions of the dog or cat are considered 
poisonous, and the animal will try to cover it with 
earth when the surroundings will admit of it. The 
dog of the built-up districts will not soil its own home, 
and we have never seen any good reason why it should 
be allowed to soil the neighbors' doorways or premises, 
and we fail to understand why it should be permitted 
to soil the fruit and vegetables for sale in the shops 
and on the sidewalks of our greengrocers. This is an 
evil that should be the subject for a crusade by the 
people and officials. There should be an ordinance 
passed that no fruit or vegetables should be deposited 
less than two feet from the floor or sidewalk where 
subject to this danger. — Cal. Architect. 



On an Apparent Relation of Electromotive Force 
to Gravity. 

BT DB. G. OOBE, P.B.8. 

In a research on "A General Relation of Electro- 
motive Force to Equivalent Volume and Molecular 
Velocity of Substances " (Proc. Birm. Phil. Soc, 1892, 
vol. viii., pp. 63-138 ; "Electrical Review," vol. xxx., pp. 
693, 722, 755, 786) I have demonstrated, by means of a 
large number and variety of experimental measure- 
ments, that the dilution of the liquid of a voltaic cell 
by means of water or alcohol, the solution of either 
the positive metal or the negative one by means of 
mercury, the dilution of either of these amalgams by 
means of mercury, or the dilution of one solid metal 
by means of another in an alloy, is universally at- 
tended by an increase of mean electromotive force of 
the diluted and diluting substances beyond the cal- 
culated amount, and therefore of the actual electro- 
motive force of the diluted one (that of the diluent 
being very little affected), provided that no chemical 
union of the diluted and diluting substances occurs. 
If, howsver, chemical union does occur, this gain of 
electromotive force is diminished, or converted into a 
loss which is larger in proportion as the union is more 
intimate. 

In these experiments, by the act of solution or di- 
lution, the molecules of the active or diluted substance 
are separated farther apart by those of the neutral or 
diluting one, and acquire greater freedom of motion, 
while those of the diluent approach only slightly 
nearer together and do not perceptibly affect the re- 
sult. 

It is generally admitted that the particles of all 
bodies are in an incessant state of motion, that this 
motion is the vis viva or energy contained in the sub- 
stance, and that the laws of motion apply equally to 
the smallest as to the largest bodies. If now we re- 
gard each molecule of the active substance as vibrat- 
ing like a pendulum, its movements must obey the 
law of falling bodies, and the larger the degree of free- 
dom of motion the greater the arc of vibration, the 
larger the fall, and the greater the velocity of motion. 
And as in the above mentioned experiments the volta- 
electromotive force of substances generally has been 
proved to vary directly as the degree of molecular free- 
dom, it must also, according to this view, be directly 
related to, and dependent upon, the velocity of mole- 
cular motion and the law of gravity in the above man- 
ner. — Philosophical Magazine. 



The Great Eiight for the Fair. 

At the World's Fair grounds a test of the search 
light which is to illuminate Jackson Park was lately 
made. The electric light is perched on the high tower 
of the Transportation Building. The light is the 
largest and strongest in the world. It was made by 
Schuckert & Co., of Nuremberg, Germany, and it has 
been brought to this country by Prof. Tischendoerfer, 
a mechanical and electrical expert. The light is what 
is known as a four foot reflector, that is, the great 
magnifying glass through which the rays are thrown 
to such a distance is four feet in diameter. The direct 
power of the light is 150,000 candles, without any glass 
whatever. With the big glass, however, the power is 
magnified to 160,000,000 candle power. The carbons 
used in the radiator are 12 inches long and \% inches 
in diameter. They are fastened inside the lamp merely 
with two upright pieces of steel. The lamp itself is 
operated on a sort of carriage something after the 
manner of a Maxim gun. It can be turned in any 
direction and can be tilted so that the rays will ascend 
vertically. When the full power of the light was 
turned on, the city of Chicago could be viewed. 
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Birds Tbat Eat Acorns. 

Dr. Morris Gibbs writes to Science from Kalamazoo, 
Michigan, that in that State there are to his know- 
ledge six species of birds which feed on acorns. Of 
these, the passenger pigeon and morning dove swallow 
the acorn entire, with its shell intact, only removing 
the cup or rough outside covering. The white-bellied 
nut hatch occasionally hoards the acorns away, and 
only draws on its store after some months, and when 
the firm shelly covering readily gives way to its sharp, 
prying bill. The other three are the well known blue 
jay, common crow blackbird, and red-lieaded wood- 
pecker. So far as he has been able to learn, these 
birds, except in rare instances, do not pick the acorns 
from the tree, but have to content themselves with the 
fallen fruit. The red head, deigning to descend to the 
ground, seizes an acorn, and flying with it in its bill to 
a spot where there is a small cavity in the dead portion 
of a trunk, or to a crevice in the bark, immediately be- 
gins to hammer it with its sharp-pointed bill. In a 
couple of strokes, it has removed the outer shell or 
cup, and at once attacks the still green-colored shell 
which directly surrounds the meat. The inside, or 
shell proper, quickly gives way, usually nearly in 
halves, and the woodpecker enjoys the kernel. The 
woodpeckers are as nearly strict insect feeders as any 
birds in Michigan, unless an exception is made of the 
swifts and swallows, yet here is an instance of a varied 
diet. However, the red head is quickly satisfied in 
the acorn line, and soon begins circling the trunk, or 
more often limbs, for his legitimate food. The black- 
bird confines himself to the ground in his efforts for 
acorn meats. Walking up sedately to ah acorn, and 
making no effort to seize or confine it, it strikes 
savagely and almost aimlessly. Its bill frequently 
glances, and the splintered shell dances about, until at 
last a huge piece of the kernel is dragged out, after 
which the bird leaves for other quarters or begins on 
another acorn. The jay swoops down with flaunting 
blue wings, and, seizing the largest acorn on the 
ground, flies to the nearest convenient limb or to the 
decayed ridge-board of an adjacent building. There, 
firmly pressing the nut between his big, black feet, he 
hammers away with a vengeance, and quickly tears off 
nearly half of the shell, after which he proceeds to pick 
out the meat in small bits. The cup is often left nearly 
perfect, the jay never making an effort to secure the 
nut entire, which he could easily do. Walking under 
the oaks, one can readily tell whether the woodpeckers, 
blackbirds, or jays have been at work among the 
acorns, by the appearance of the mutilated shell re- 
mains lying about. 



Storax. 

The literature of the aromatic gums and resins is 
teeming with scientific and historical interest, as so 
many of them are spoken of in the works of the famous 
classical authors and in holy writ, thus showing that 
they have been probably articles of commerce for many 
hundreds of years. As far as can be shown, however, 
the botanical source of the products we now use, and, 
indeed, their physical appearance as well, is not al- 
ways identical with that of the drugs of the ancients, 
and in the case of storax this is so. 

Our liquid preparation was probably not known be- 
fore the sixth or seventh century, when it was spoken 
of by two Greek physicians, Paulus .2Equieta and 
Aetius ; they also mentioned storax in the solid form, 
and the earlier writings of Dioscorides, in the first 
century, and Pliny and others of later date, show that 
solid storax, and not liquid storax, was known in their 
time. The solid storax of the ancients was a product of 
the tree Styrax offlotnale, Linn., and resembled ben- 
zoin in appearance, occurring generally in tears, more 
or less agglutinated together, which exuded from the 
trunk either spontaneously or after incision. There 
are but few samples of this now in existence, even in 
the museums, but it was probably an article of com- 
merce in comparatively recent years, as shown by the 
writings of eminent pharmacologists of the last cen- 
tury and by its presence in a few collections of ma- 
teria medica made within the last 180 years. 

It has, however, been growing gradually scarcer, 
and when mentioned in market reports of that time, 
it was classed as amygdaloid, an exceptionally fine 
kind, and quoted at a very much higher rate than 
liquid storax. lit is noteworthy that the ancient 
method of packing it was in reeds (calami), a practice 
which gave to it the name Styrax catamites, a name 
which, though now applied to a commercial article, 
denotes a very different product, viz., a kind of saw- 
dust-like, sweet-smelling compound, totally unlike the 
amygdaloid storax known of old. The price of it, 
according to Pliny, was about 17 denari per pound, 
corresponding to 16 shillings of English money, and 
hence its high value and the paucity of the supply ren- 
dered it particularly liable to adulteration. Dioscorides 
and Pliny mentioned that it was sophisticated with the 
powder of the wood of the tree, honey, dregs of orris, 
resin of cedar and other gums, and occasionally with 
bitter almonds; they seemed to rely upon their sense 
of taste alone for the detection of these fraudulent 
additions. 



The tree, Styrax officinale, from which this fine 
storax was obtained was grown in various parts of the 
South of Europe, such as Italy, Provence, South 
Prance, and also in Asia Minor and Syria. The dis- 
tricts which are especially mentioned by the old 
writers as the habitat of the tree are Cilicia, Pam- 
phylia and Pisidia, in the southeast of AsiaJMinor, 
Casius and Emanus in Turkey, and Sidon, Crete and 
Cyprus. Though there is now no supply of the gum, 
it must not be thought that the tree is extinct, for it is 
undoubtedly well known in many of these districts, 
though only as a common wild shrub, much degener- 
ated from the original type, which from all accounts 
seems to have resembled a quince with handsome 
blossoms. 

In the writings of Dr. Landerer, in 1839, some inter- 
esting facts about storax are mentioned, though a few 
of the details of his communications on the subject 
were refuted by later writers. It seems to be a fact, 
however, that the tree yielded a most;agreeable vanilla- 
like odor at the time of flowering, and that storax trees 
were considered of such high value that they were pre- 
sented to brides as a dowry. 

Turning from this storax, which is of historical im- 
portance only, to those varieties which are of commer- 
cial note in this present day, we are attracted by only 
two, the preparation official in the British Pharmaco- 
poeia, liquid storax, and that which is frequently met 
with, storax catamites, a sort of odoriferous sawdust. 
Another variety, black storax, a sort of resinous cake 
used for incense, is occasionally found in Continental 
warehouses, but it cannot be said to be of any Igreat 
commercial importance, except in the peculiar district 
where it is manufactured. 

Liquid storax is official in the British PharmacopcBia, 
and being used in a number of perfumes, etc., merits 
the greater part of our attention, and it is with in- 
creasing interest one turns to the various opinions ex- 
pressed as to its origin by writers of a few centuries 
ago. Some, indeed, considered it altogether an artifi- 
cial product, while others traced its botanical source 
to Styrax officinal, an erroneous idea, and others again 
to different species of Liquidambar : L. antinquiana, 
L. styraciflua and L. orientate, the latter of these, 
however, being now known to be the true one. This 
was first determined probably by Kinos, in 1841, 
and corroborated by Koste in 1855 and Danbury in 
1857. 

The tree Liquidambar orientate grows in a num- 
ber of districts in the Levant, where it forms forests of 
a very dense nature, though not all particularly ex- 
tensive. The localities in which it chiefiy occurs are 
those of Sighala, near Mellasso, Moughla, Giova, and 
Ulla, in the Gulf of Giova, and Isgengak and Mar- 
morizza, opposite Rhodes. The tree itself is hand- 
some and umbrageous, somewhat resembling a plane 
tree in appearance, averaging from 30 to 40 feet in 
height, though occasionally reaching an elevation of 
60 feet in open and well- watered places, and sometimes 
being as small as 30 feet in a crowded forest. 

The handsome appearance of the tree is marred by 
the process of stripping the bark to obtain the resin, 
and though, perhaps, a convenient method of extract- 
ing it, it seems likely to lead to the extinction of the 
species, and is much to be deplored. All authorities 
agree that when collecting the outer bark is first re- 
moved, and that the inner bark is then scraped off 
and the contents removed by means of hot water, 
though the details given by them differ slightly. 
Thus Campbell says that the inner bark is boiled in 
water over a brisk fire, upon which the resinous part 
comes to the surface and is skimmed off, the residual 
bark being put into hair sacks and pressed. Maltass 
states that the inner bark, when collected, is packed 
into hair bags and pressed under a wooden lever, the 
exuding resin being collected. 

The contents of the bag are then treated with hot 
water, and they are then pressed again. McCraith's 
account agrees more closely with that of Campbell's, 
and he says that the collectors, a tribe of Turuks, 
scrape the tree with a triangular iron scraper, placing 
the resin and the bits of bark in a leather pouch. 
These are then boiled in a copper vessel, the liquid 
resin being run into barrels and the residual bark 
inclosed in horse hair bags and subjected to pressure, 
whereby more resin is obtained. Whichever the pro- 
cess be, however, the products are the same, the 
opaque, semi-fluid viscid resin known as liquid storax, 
and the exhausted bark known as Cortex Thymiam- 
atis, which formerly was common in European phar- 
macy, but is now rarely used. Liquid storax, as it 
occurs in the market, is generally more or less adulter- 
ated with ashes, sand and other substances, and hence 
it is that the British Pharmacopoeia directs that it 
shall be purified by solution in spirit, filtration and 
evaporation. These impurities can also be distin- 
guished by the microscope, as well as by extracting the 
genuine storax with spirit. 

Styrax ' catamites of commerce, a very degenerate 
form of the product known to the ancients under that 
name, is so extremely variable in its nature tbat its fic- 
titiousness is undoubted, and, indeed, is now known to 
be manufactured in several places — Trieste, Venice 



and Marseilles, and others. The better varieties of it 
are made by mixing Cortex Thymiamatis with liquid 
storax in the proportion of two to three. The bark is 
first coarsely powdered, and then mixed with the 
liquid preparation, when it first forms a sticky, clam- 
my mass, which gives off in a few weeks a mass of 
tiny silky crystals, giving the appearance of moldiness. 
Inferior qualities of Styrax catamites are made with 
common sawdust, or even red earth, instead of the 
proper bark. 

The other variety mentioned, black storax, is made 
by Greek monks, of the island of Symi chiefiy, and is 
a mixture of olibanum with liquid storax, appearing 
as dark, resinous cakes that are used for fumigatory 
purposes and for incense in the Greek churches and 
mosques. It can be generally obtained in Continental 
warehouses, but is not found as a rule in English 
markets. — Pharm. Record. 



Color Blindness. 

In a recently published report issued by the Marine 
Department of the British Board of Trade some curious 
and valuable information is given with regard to the 
proportion of color blindness in the mercantile marine 
of that country. The number of candidates who pre- 
sented themselves for examination for certificates as 
masters and mates during the previous year was 4, 688, 
of whom 31 were rejected because of their inability to 
distinguish colors. Of this number 21 insisted that red 
was green, and others asserted that red was some other 
color than either red or green, usually drab. Candi- 
dates to the number of 305 mistook drab for green, 64 
mistook drab for pink, and others asserted that it was 
white or yellow or red. As for pink, 106 persons said it 
was green, 33 that it was drab, 17 that it was red, and 
34 that it was something else. With regard to green, 
33 averred that it was white, 43 that it was pink, 33 
that it was drab, and 38 that it was red. It appears, 
however, as before stated, that only 31 were entirely dis- 
quaUfied, as their inability to distinguish colors was so 
great that it would probably lead to disaster on the 
high seas, while in the majority of instances the defect 
was a particular one, and consisted rather in the ina- 
bility to distinguish one or two colors than in the ina- 
bility to distinguish all colors, save black and white. 

At the same time the figures show how common color 
blindness is. No exhaustive experiments have ever 
been carried out with the view of ascertaining the pro- 
portion of sufferers from the defect, but it has been as- 
serted on good authority that one individual in thirty 
is partially and one individual in fifty is wholly unable 
to distinguish between colors. The defect is believed 
to be more common among men than among women, 
one writer on the subject holding that superior color 
perception on the part of the female has been transmit- 
ted and intensified. Another adds : "If the condition 
is an inherited one, then possibly evolutionists may 
be able to explain the female superiority in this respect 
by reference to far-back ages when selection of their 
partners was, theoretically, a marked duty and privi- 
lege of the weaker sex." It may be remarked that sav- 
ages of both sexes seem to be more favorably endowed 
than civilized man in regard to the color sense. Their 
fine perception of color is manifest in their war paint, 
their crowns of brilliant flowers and still more bril- 
liant birds' feathers, their brightly stained skins and 
parti-colored dresses, all in marked contrast to the 
more civilized dwellers in the temperate zones. 

Color blindness is an important question, not as bear- 
ing on navigation alone, but upon every kind of em- 
ployment in which the security of life and property 
depends upon accuracy in distinguishing signals. De- 
fective eyesight has been responsible for many serious 
accidents, and ability to distinguish at least the 
primary colors ought to be an indispensable condition 
for those intrusted with the direction of vessels and 
employed in the traffic on railways. — N. Y. Press. 



Essential Oils as Bactericides. 

M. Omeltschenko has made experiments which con' 
firm the views previously put forward that the vapors 
of essential oils exercise a bactericidal;action.tBy using 
specially contrived culture fiasks and passing through 
them air impregnated with the vapors to be studied, he 
was able also to establish the quantity necessary per 
liter of air. Thus the bacillus of typhus was killed by 
air containing the vapor from oil of cinnamon, 00005 
gramme per liter, or oil of valerian, 0'0083 gramme per 
liter, in forty-five minutes. The bacillus of tuberculo- 
sis required to be exposed for twenty-three hours to 
air containing 0"018 gramme per liter of oil of cinna- 
mon before fatal effects were produced. Oil of laven- 
der, 0078 gramme per liter, effected the same result 
in twelve hours, and oil of eucalyptus, '0353 gramme 
per liter, in the same length of time. The degree of 
saturation must be maintained, or, after the first 
effects of the vapors pass off, though the growth of the 
germs is prevented, their vitality is not destroyed. 
The oils are classified according to their strength as 
germicides, thus — cinnamon, fennel, lavender, cloves, 
thyme, mint, anise, eucalyptus, turpentine, lemon and 
rose, the last two being very weak in disinfecting 
power. — Bact. World. 
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AN IMPROVED OIL CAN. 
In the construction of the oil can shown in the illus- 
tration a saving of oil is designed to be effected, while 
the convenience of the user is promoted, as none of the 
oil put in the can need be wasted, and, when the can 
I'on tains but a small quantity, the oil may be readily 
ejected, and conveniently directed to the place requir- 
ed. The can is formed with two of its sides slightly 





MARANVILLE'S OIL CAN. 

bulged outwardly, and to these bulging portions are 
secured the handles, which may be of wire, the arrange- 
ment being such that by compressing the handles the 
pressing in of the bulged sides forces the oil out through 
the spout. On the interior of the can, and rigidly at- 
tached to its bottom, is a tubular conductor, as shown 
in the small view, one side being open part way up, 
and at the mouth of the conductor is a female screw 
cap in which is a hole registering with a hole in the con- 
ductor, forming a vent when the can is filled, on the 
removal of the spout. The handles serve a double 
purpose, to hold the can and to compress its sides to 
discharge the oil through the nozzle. 

Further information relative to this improvement 
may be obtained of the patentee, Mr. F. Maranville, 
Clinton, Ohio. 

• « » I » 

A DEVICE TO CLOSE ELEVATOR SHAFTS. 

The rapidity with which fires are likely to be com- 
municated from floor to floor of a burning building 
through open elevator shafts has suggested the im- 
provement shown in the accompanying illustration, 
providing means for readily closing the shaft at each 
floor during the time the elevator is not running. It 
forms the subject of a patent recently issued to Mr. 
N. J. Blagen, of Portland, Oregon. On the top of the 
usual carriage or cage are hinged supports on which 
rest a series of platforms adapted to close the shaft 
openings at the different floors, the platforms having 
in their side edges pins adapted to engage correspond- 
ing recesses in the floors. The pins on the several 
platforms are arranged at different points, so that each 
platform will be engaged only at one particular floor. 




its uppermost position, with the hinged platform sup- 
ports on its top extended, the supports then lifting the 
series of platforms, and supporting them over the car- 
riage, when the latter is, by means of the rope, drawn 
to one side of the shaft opening, as shown in the illus- 
tration. The platforms, resting on the supports on 
the top of the car, are carried down with it as it starts, 
the uppermost platform being first engaged by its pins 
and stopping at the uppermost floor, and the others 
being in succession deposited at their respective floors 
as the car moves downward, until the shaft openings 
are all closed. AVhen the elevator is started the next 
day, the car in its flrst ascent picks up the several plat- 
forms, and carries them on its hinged supports above 
the level of the carriage at one side of the shaft at the 
top, when the operator, by means of the rope, moves 
the carriage outward under the platforms, the latter 
being then supported by the carriage, and the hinged 
supports being folded upon the top of the elevator car 
during the day's run. 



BLAGEN'S ELEVATOR SHAFT CLOSING DEVICE. 

During the time the elevator is running, the platforms 
are supported upon a carriage at the top of the shaft, 
this carriage sliding under the lowermost platform 
when the car is at the top, and thus supporting all the 
platforms free from the car. A rope connected with 
this carriage passes over a pulley and extends down 
within convenient reach of the operator in the car, 
when the latter is at the top of the shaft. Previous to 
stopping the elevator for the night the car is run to 



An Inland Coast Waterivay. 

The proposal to establish an inland waterway be- 
tween the Atlantic coast cities is once more under con- 
sideration. In its amplest form such a route would 
extend from Massachusetts Bay to Texas, making use 
of sounds and bayous as well as of existing canals as 
far as possible. This form of the enterprise contem- 
plates the cutting of three new canals, through Cape 
Cod, Maryland, and the Florida peninsula ; and as its 
expense would mount into the hundred millions, it is 
not likely to find favor at present. A modifled plan 
would begin at New York and end at Charleston. As 
described by Capt. McCorkle, of the coast and geodetic 
survey, the line, passing through Raritan Bay and the 
Raritan River to New Brunswick, and thence through 
the existing canal to Bordentown, would proceed down 
the Delaware to Delaware City, thence through the 
canal to Chesapeake Bay, and so on to Norfolk. There 
it would take the Southern River and the Albemarle 
and Chesapeake Canal, North Landing River, Curri- 
tuck Sound, and the North River to Albemarle and 
Pamlico Sounds, and so on to Moorehead City. A 
moderate amount of dredging and cutting would open 
a series of inlets to Cape Fear River, and from this 
latter point Charleston would be gained in the same 
manner, although at this final part of the route there 
might have to be a resort to the open sea unless at a 
very large expense. 

Whatever the merits of this inland waterway on its 
commercial side, the proposition that the government 
should construct it on account of its advantages for 
coast defense can hardly be maintained. For the 
latter purpose the object apparently would be to trans- 
fer the war ships that happen to be in one port to the 
defense of another where the enemy had concentrated 
his fleet. The only vessels worth much consideration 
in such a case are armor-clads and torpedo boats. 
The former could not pass through the canals already 
described without a deepening and enlarging of them 
that would be enormously expensive ; and the same is 
true of other waterways forming a part of the proposed 
route. It would doubtless be far cheaper to construct 
and lay up in ordinary monitors or other coast de- 
fense vessels for each principal port. Besides, vessels 
of that character ought to be able to put out to sea to 
the relief of a threatened port, and fight the enemy if 
encountered on the way. 

As to torpedo boats, while such an inland waterway 
would undoubtedly be favorable to their concentration 
at a threatened port, a still better and more expeditious 
plan is to transfer them by railroad. Every port that 
runs the slightest risk of attack by a hostile fleet is 
now connected with its neighbors by rail. The French 
years ago successfully experimented in the transfer of 
torpedo boats overland, and with suitable trucks the 
operation could be performed with great facility. 
Certainly it would be useless to resort to the expense 
of an inland waterway for the simple purpose of trans- 
ferring light draught vessels of this class in time of 
war. 

Wholly different, of course, are the commercial con- 
siderations involved in the proposed inland waterway. 
That it would stimulate local trade may be conceded. 
It might also have some value in allowing such trade 
to go on when the coast was infested by an enemy's 
cruisers. But it is hardly to be supposed that a coast 
like ours could long be blockaded, while railways 
would still be available for the transfer of freight 
which in times of peace goes by water as a cheaper 
form of transportation. 

The conclusion must be that the commercial value 
of such a waterway is alone worth the attention of 
Congress. The primary source of defense for the At- 
lantic ports is that of fixed forts and submarine mines. 
A complete system for this purpose is now in course 
of development. In a few oases, like those of Portland, 
Boston, and New York, it is desirable, either from the 
openness of the roadstead or for other reasons, to sup- 
plement the fixed by floating defenses, including float- 
ing batteries, monitors, and torpedo boats. But 
these last should be provided as permanently belong- 
ing to the port. Certainly such a provision could be 
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made more economically than by constructing an in- 
terior waterway for transferring battle ships for har- 
bor defense from one port to another. All this, how- 
ever, bears only on a single part of the subject, and 
leaves untouched the question of the value of the 
proposed waterway as a business enterprise. — If. Y. 

Sun. 

♦ « ■ > » 

NEW PRINCIPLE VENTILATING WATER CLOSET. 
The improvement shown in the accompanying illus- 
trations is designed to promote health and comfort to 
a degree not hitherto attained in efforts at sanitary 
plumbing. This ventilating siphon closet is com- 
paratively noiseless, and swift in action, the dis- 
agreeable odors being positively carried away by the 
action of the closet. The construction is simple, and 
there are but few working parts liable to get out of 
order. The improve- 
ment comprises an 
inclosed water sup- 
ply tank set back of 
the bowl and extend- 
ing up but five feet 
from the floor. The 
bowl is formed with 
two traps, the lower 
one being much the 
deepest. The traps 
do not act on the 
principle of siphon- 
age, as in other clos- 
ets, but serve to fa- 
cilitate the ventila- 
tion and afford dou- 
ble security against 
the return of foul air. 
The bowl is also ar- 
ranged with ball 
valves flxed in the 
back — the opening, 
D, as shown in the 
sectional view, allow- 
ing air to pass up 
into the tank, and 
the valve, E, permit- 
tiilg air from the 
tank to flow down 
through the air 
opening formed on 
the side of the bowl, 

and connected with the soil pipe below the traps. 
By pressing the knob for a flush of water and for ven- 
tilation, the lowering of water in the tank causes a 
suction from the air space between the two traps 
drawing the water and excrement from 
the upper trap — with a continuous flow 
of air over the face of the bowl — and 
while the water and excrement fall 
into the waste pipe below, the foul air 
is drawn up through the valve into 
the upper part of the tank, as repre- 
sented by the arrow at D. Then as the tank auto- 
matically refills, the water pressure forces the foul air 
down, lifts the ball, E, and passes down into the soil 
pipe below the lower trap, as represented by the arrow 
in opening D valve. This improvement was patented 

August 30, 1892, 

and further infor- 
mation relative 
thereto may be 
obtained of Mr. 
Smith E. Hughes, 
27 Queen Street, 
G e r m a n t o w n, 
Philadelphia. 

Bacterial Disease 
of Sugar Beet, 

Prof. Arthur 
and Miss Gordon 
have discovered a 
previously unre- 
corded plant dis- 
ease in which bac- 
teria play a prominent part. It occurs in the sugar beet, 
and a result of it is a considerable diminution in the 
amount of sugar produced, the loss in some instances 
being as much as 50 per cent. The disease does not 
break down the tissues of the beet, nor does it cause 
the death of the plant, in which no external marks 
indicate abnormal conditions until the leaves ap- 
proach maturity. These organs then become puffed 
out between the veins in little blister-like areas, giv- 
ing the appearance of Savoy cabbage leaves. Cross 
sections of the root show that the fibers forming the 
concentric rings are more prominent than usual, be- 
sides being darker in color, though in less conspicuous 
cases they may be merely yellowish. The bacteria 
occur most abundantly in the loose cellular tissues, in 
the cell sap, and in or attached to the protoplasm. 
The disease appears to be capable of transmission, but 
further experiments are necessary to prove whether it 
be actually so.— Agric. Science. 
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THE INVENTION OF THE INCANDESCENT ELECTRIC 
LAMP AWARDED TO EDISON. 

In the case of the Edison Electric Light Co. against 
the United States Lighting Co., which has been pend- 
ing for about five years, a decision was reached October 
4, by the United States Court of Appeals, awarding 
the incandescent lamp to Edison. 

It is unnecessary for us to go into all the details of 
Edison's ease. The main issue is based upon the second 
claim of Edison's patent. No. 223,898, dated January 
27, 1880. According to the interpretation of the court, 
Edison'.s second claim is as follows : " The combination 
of carbon, filamentary or thread-like in size and prop- 
erly carbonized, used as an illuminant in an incandes- 
cent electric lamp, with a receiver made entirely of 
glass, and conductors passing through the glass, and 
from which receiver the air is exhausted to such an 
extent that disintegration of the carbon, due to the 
air-washing action of surrounding gases, or to any 
other causes, is so far reduced as to leave the carbon 
practically stable." 

Although the present case does not involve the 
means or the method of the distribution of the current, 
the lamp constructed according to this paraphrased 
claim is the principal factor in a distribution system. 
Without such a system commercial success could not 
be attained in incandescent lighting. 

Fig. 1 represents Edison's incandescent lamp ; and 
Figs. 2 and 3 are lamps made by defendants, Fig. 2 
representing the " M " lamp devised by Maxim, and 
Fig. 3 the zigzag lamp invented by Weston. To all 
appearance these lamps are practically like Edison's 
shown in Fig. 1, except as to the form of the carbon 
filament. There are, however, differences in construc- 
tion which a close examination of the lamps themselves 
will reveaj. In defendants' lamps, the carbon filaments 
are secured to the burners by means of clamps instead 
of being fastened by means of carbon, and the form 
of the interior portion of the base of the lamp differs 
also. 

We are indebted to Mr. R. N. Dyer, of counsel for 
complainant, for very concise information regarding 
the prior art of incandescent lighting, which we have 
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Fig. 7.- LANE-FOX LAMPS. 

With globes arrangLd to be opened when desired. 

condensed. According to this statement of the art, 
King patented in England, in 1845, two forms of in- 
candescent electric lamps (see Fig. 4), one having a 
burner made from platinum foil placed under a glass 
cover without excluding the air, the other having a 
burner composed of a thin plate or pencil of carbon 




inclosed in a Torricellian vacuum. Roberts in 1852, in 
an English patent, proposed to cement the neck of a 
glass globe into a metallic cup and provide it with a 
tube or stop-cock for exhaust. Lodyguine, Konn, 
Kosloff and Khotinsky between 1872 and 1877 pro- 
posed various ingenious devices for perfecting the 
joint between the metal and glass, and provided 




Fig. 8.-ADAM'S LAMP. 

Spiral carbon rod incloeed in a globe from which the air has been 
exhaupted. 

lamps with several short carbon pencils which were 
automatically brought into circuit successively as the 
pencils were consumed (Fig. 5). Bouliguine in 1876 or 
1877 proposed the employment of a long carbon pen- 
cil, a short section only of which was in the circuit 
at any one time and formed the burner. Sawyer and 
Mann proposed in 1878 to make the bottom plate of 
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Fig. 4.-KING 
LAMP. 



Fig. 6.-K0NN'S LAMP. 

A, carbon rods to be thrown into the 
circuit one after tlie other. 



Aside from producing a durable electric lamp, it was 
necessary to find out how to subdivide the electric 
light so as to get small lights for domestic use. 

Mr. Edison in this country, and Mr. Lane-Fox in 
Europe, independently reached and announced the 
conclusion that the subdivision of the electric light 
could be accomplished, provided the radiating surface 
of the burner of the lamp was reduced in extent, and 
the electrical resistance of the burner increased. The 
concrete theoretical solution of the problem, as stated 
by both Edison and Lane-Fox, was a burner having 
a high resistance and a small radiating surface, or, 
more accurately stated, a burner having a high ratio 
of resistance to radiating surface. 

Lane-Fox did not produce any practically useful form 
of incandescent electric lamp embodying this principle, 
while Edison embodied that principle first in his plati- 
num lamp, and later on in his carbon lamp by the em- 
ployment in that lamp of a carbon burner having a 
filamentary or thread-like cross section. 

After the production of a durable lamp and the dis- 
covery of a correct principle for getting a small light 
with the same economy as a large light, the great 
obstacle in the way of a commercial introduction of 
incandescent lighting was the large size and cost of 
proper conductors necessary to carry the current to 
the lamps. The filament of carbon, due to the in- 
creased resistance relative to its radiating surface 
which it afforded, also made a revolutionary advance 
in the direction of lessening the size and cheapening 
the cost of such conductors. 

We add engravings of the lamps illustrating the 
prior art. 



Decoction of Vaccinium Vitis-ideea In Rlicumatlsm. 

In 1887, Dr. Sanine proposed the use of the cowberry 
plant, vaccinium vitis-idcea for rheumatism. Follow- 
ing this. Dr. Herman administered the decoction 
with good success to three patients, one being an old 
man who was suffering for three and one half years 
with muscular articular rheumatism. 

Dr. Smirnoff ( Wratch, through Bull, de Therapeut, 
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glass instead of metal and charged the lamp with 
nitrogen. 

Mr. Schwendler, a noted English electrical engineer, 
in the Telegraphic Journal, in 1879, makes the follow- 
ing statement : " Unless we shall be fortunate enough 
to discover a conductor of electricity with a much 
higher melting point than platinum, and which at the 
same time does not combine at high temperature with 
oxygen, we can scarcely expect that the principle of in- 
candescence will be made use of for practical illumina- 
tion." 

This was the condition of the art when Edison took 
up the subject in 1878. Beginning with platinum, 
Edison discovered that the melting point of this metal 
can be raised by subjecting it to the intense heat of 
the electric current while the inclosing chamber is un- 
dergoing the process of exhaustion. He inclosed his 
platinum burner in a highly exhausted glass chamber, 
similar to the chambers which had been previously used 
by Crooke in his radiometer, made of an entire piece of 
glass, with all joints closed by the fusion of the glass 
upon itself. He also provided a thermal regulator to 
prevent the destruction of such a lamp ; but with all 
precaution it proved not to be durable. After other 
experiments with platinum, Edison substituted for the 
platinum a short burner of carbon in filamentary or 
thread-like form. This substitution marked an epoch 
in the art, and was the step which converted failure 
into success. 

In addition it was found that this construction re- 
quired no thermal regulator, and could be so cheaply 
made that the lamp could be thrown away when the 
burner was finally destroyed. 



Fig, 6.-SAWYER & MANN LAMP. 

E, incaudef^cent rod inclosed in an atmogplinre of nitrogen. 

1892, p. 470) used a decoction of the whole plant in 
the proportion of 30-60 gm. to 500 c. c. water. The 
decoction is dark in color, not clear, has a bitter 
taste and neutral reaction. Nine patients were treated; 
with seven a cure was effected, with two no effect 
whatever was produced. The treatment lasted from 
three weeks to three months. — Am. Jour. I/iarm. 




Figs. 2 and 3. -MAXIM AND WESTON LAMPS. 
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IThe Black Wolf— Tbe Horse tvlth Tabe.l 

To the Editor of the Scientific American : 

In your issue of Sept. 17 is an article on the American 
black wolf. Last winter a farmer of this place found 
what he supposed a large black dog in his flock of 
sheep, but on killing it old hunters, or some one else, 
called it a black wolf. It was wild, is a sure fact. 

Your article from the New York Times on "A Horse 
with a Tube in his Neck," leads me to think that it 
may be interesting to you to know of a trotting horse 
that has been treated in the same way, and success- 
fully. A Mr. Olmsted, of Coudersport, Potter County, 
Pa., has the horse, and I have seen him on the track, 
and, to all appearances, he trotted as well as if he 
breathed in the natural way. C. E. H. 



The Trolley System In Boston. 

To the Editor of the Scientific American : 

In your issue of October 1 appeared an article entitled 
"Electric Cars in Boston," signed "J. V. M." Some of 
the statements made in this article concerning the dan- 
ger of the overhead system are so entirely at variance 
with the facts that, appreciating the fairness and im- 
partiality of your journal, I have thought it advisable 
to write you concerning the same, believing that you 
will give my letter the same publicity that you did that 
of "J. V. M." 

The fire which " J. V. M." refers to is, doubtless, that 
which started on Thanksgiving Day, 1889. I have 
written to the fire marshal in Boston concerning this 
fire, and beg to quote you his exact reply : 

" Boston, October 6, 1892. 

" Gentlembn : Yours of the 3d inst., inclosing a let- 
ter from the General Electric Co., in relation to. fires 
caused by trolley wires, together with your request for 
a report on the same, is at hand. 

" I have noted the statement in the clipping which 
you inclosed from the Scientific American, to the 
effect that ' horses and men have been killed and in- 
jured by falling trolley wires, and one of the worst fires 
in Boston, where three or four million dollars' worth of 
property and several lives were lost, was set by an elec- 
tric wire which was supposed to have come in contact 
with the trolley system.' 

" As to the injuries inflicted upon men and horses by 
falling trolley wires, I am, of course, unable to give 
you any information, but the statement that one of 
the city's worst fires, presumably the Thanksgiving 
Day fire of 1889, is supposed to have been caused by 
trolley wires is entirely erroneous. On the contrary, 
the result of a most thorough investigation made at 
that time convinced me beyond doubt that no possible 
blame could be attached to trolley wires. 

" Reference to pages 17 and 18 of the special report 
made at the time of that fire will show more fully why 
I exempted the trolley wire as a possible cause. 

"As to the cause of the ThanksgivingDay fire, I would 
respectfully refer you to pages 21 and 23 of the special re- 
port before referred to, from which you will see that I at- 
tributed the cause of the fire to the overcharging of 
the fifth circuit wire of the Electric Time Company, by 
reason of its being in contact with a highly charged 
wire, or by contact with a foreign wire, which, in turn, 
was in contact with such highly charged wire. With 
the exception of the contact referred to on pages 17 and 
18, no wires were found to be in contact with trolley 
wires in other parts of the city, while electric light 
wires, messenger wires, telephone wires, and time com- 
panies' wires were found in several places burned oflf 
and lying across one another. I have no doubt but 
from one of these contacts the fire was started. 

" So far ac I have been able to determine, we have 
never had a fire loss caused by trolley wires since the 
introduction of the system in this city. 

" While there is very much less danger from the trol- 
ley system than from electric light wires, their voltage 
being only about one-fourth or one-fifth as great, I still 
suppose it would be possible for a fire to be caused by 
trolley wires under certain conditions. 

" I can only say that, under the system of inspection 
that the railway company has adopted, their wires 
have so far done no damage. 

"On pages 59 of the fourth annual report, 70 of the 
fifth annual report, and 65 of the sixth annual report, 
which I send herewith, will be found instances where 
trolley wires have shown a tendency to start fire, and 
these were the result of accidental injury to the insu- 
lations. Very truly yours, 

" Chas. W. Whitcom, Mre Marshal. 

"lb the Board of Mre Commissioners, Boston.''' 

From this you will see that the fire marshal not only 
denies positively that the fire in question was started 
by a trolley wire but he states that, so far as his know- 
ledge goes, no fire in Boston has ever been started by a 
trolley wire. 

Should you desire to see the special report of the fire 
marshal on the Thanksgiving Day fire, I shall be verj' 
glad to send you a copy of the same. 

As to danger to life and limb from the trolley system, 



statistics in Boston (which has the most extensive trolley 
system in the world) show that the accidents which 
have occurred depend largely upon the individual 
characteristics of the man in charge of the car, for, as 
a matter of fact, a man has much more complete control 
of an electric car than of a horse car. The record 
shows that during the last year 14 people were killed 
by street railway cars in Boston — 10 by horse cars, 
and 4 by electric cars ; not one of the latter, how- 
ever, was killed by the trolley wire or by the current 
itself. Contrast this record with the record of fatal 
injuries in New York City, taken for one week, and 
which was published in the New York Recorder of 
September 16, 1892, showing 4 deaths in this city by 
horse cars. 

Consider, also, that travel on Washington and Tre- 
mont Streets, Boston, the principal business streets of 
the city, is so congested that there is at all times of the 
day a continuous line of cars moving in both directions 
and the comparison is still more striking, showing con- 
clusively that the average horse car is far more deadly 
than "the trolley." Very truly yours, 

Wm. J. Clark, 
General Agent, Railway Department, 

General Electric Company. 

New York, October 8, 1892. 



the deflections at each increase of load were carefully 
tabulated with the following results : 

Test. — (a) Three sections of floor measuring 7 feet 6 
inches in width. 
(6) Span 23 feet, ends resting upon supports, 
(c) Load distributed over four points corre- 
sponding with the positions of the rails. 



Test Load. 
Tons. 



25. 
40. 
.■iO. 



Deflection at 
Center. 
Inches. 

nil 

Vi 



The lilTerpool Overhead Railway. 

BY JAMES HENRY GREATHEAD. 

The railway is composed almost entirely of wrought 
iron. The line, now approaching completion, traverses 
the whole length of the famous Liverpool docks, a dis- 
tance of about six miles. The extensions north and 
south, authorized last session, extend beyond the docks 
and away from the river, in order to give better access 
between the residential neighborhood reached by them, 
the docks, and the heart of the city. With the excep- 
tion of a short length where the line passes under the 
Lancashire and Yorkshire Railway coal sidings, the 
railway is, as its name indicates, overhead, and for the 
most part just over the lines of the original Dock Rail- 
way, which is upon the surface. The latter railway 
serves for the distribution of goods by horse traction, 
and has been used also by passenger omnibuses, with 
specially constructed wheels to enable them to leav^ 
the track when necessary. These vehicles will leave the 
rails altogether upon the completion of the Overhead 
Railway, which will afford a means of transit at least 
three times as rapid, when the Dock Railway will be 
available exclusively for goods. 

The Overhead Railway consists generally of plate 
iron girders supported upon channel iron columns, and 
carrying an iron flooring, upon which the permanent 
way is laid direct, without the usual intervening bal- 
last. The normal spans are 50 feet, but there are some 
of 100 feet, with bowstring girders, and others of special 
construction for opening and affording a passage to 
the docks for exceptionally bulky goods, such as marine 
boilers, etc. ; thus there is a tilting bridge near the 
Sandown Dock, and a swing bridge of novel construc- 
tion, and worked hydraulically, crossing the entrance 
to the Stanley Dock. This is the only dock entrance 
crossed by the railway, the other docks being on the 
river side of it. The columns are grouted into cast-iron 
sockets, bedded in and bolted to masses of concrete, 
forming the foundation. With the exception of some 
half-dozen spans, the line has been constructed with- 
out the use of scaffolding, and with very little inter- 
ference with the traffic either of the docks or of the 
streets. This important end was attained by adopting 
a construction which admitted of each span and its 
flooring being put together at one end, and transport- 
ed as a whole over the already completed portion of 
the railway. 

A depot was established at the north end of the rail- 
way, where the flooring was constructed and riveted 
together and to the main girders. The whole span 
was then raised by jacks ; a steam bogy with wheels 
running upon the two rails nearest the main girders 
(and thus having a gauge of 16 feet) was run under 
the span, which, being lowered upon the trolley, was 
carried by it at such a level as to clear the main girders 
to the southern end of the structure. Arrived at this 
point, the span was slung upon a movable gantry, and 
by it deposited upon the columns prepared to receive it. 
In this manner span after span was added, as many as 
ten being placed in a week, representing a length of 
500 feet of railway. 

The decking is of arched plates, finishing to 2 feet 
6 inches wide and 15 inches deep, made water-tight by 
asphalt placed in the V-channel between the arches. 
This form of flooring (known as Hobson's arch plate 
system), first used on this railway, is being extensively 
used elsewhere. It is, for its weight, of great strength 
and stiffness, and is readily made water-tight. The 
flooring is made of ordinary iron plates and tees. The 
plates are 46 inches wide by i\ inch thick, and vary 
in length from 23 feet to 27 feet. The tees are 4!^ 
inches X 3>^ inches x A inch section, and are of lengths 
corresponding to the plates. 

In order to ascertain the exact strength of the floor, 
some actual sections were tested to destruction, and 
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The floor plates ultimately collapsed by the total 
rupture of the T-irons at 163 tons, and with a deflec- 
tion of 10 in. It is hoped that members may be 
able to see the actual construction of the decking at 
the north end. A short description may, therefore, 
be of interest. The flat plates are delivered sheared 
to exact length and width. Six of them at a time are 
heated in a long oven (to a cherry-red heat), whence 
they are separately hauled out endways into a 
hydraulic press, which bends them to the required 
shape. After cooling upon a grid or frame where they 
are tightly held to prevent change of form, they are 
taken to a multiple drilling machine, which drills the 
requisite rivet holes (about two hundred) in two 
operations and in fifteen minutes. After the end 
angle irons, for attachment to the main girders, are 
added, the decking is completed by riveting mechani- 
cally the covered plates to the T-irons forming the 
lower member. These combined operations are per- 
formed at the rate of forty to forty-five plates per day. 
There are to be fifteen stations. They are built upon 
iron girders and columns, the platforms being about 
115 feet in length by 12 feet wide, and 3 feet above rail 
level. Access to the platforms is gained from the 
street level by four staircases at the more important 
stations, and on each platform a waiting shed is pro- 
vided with pay offices and turnstiles. An extensive 
carriage shed is erected near the Hornby Docks, with 
five lines of way running through at the same rail level 
as the main structure of the railway, and underneath, 
on the ground floor, is the repairing shop, to be 
equipped with the necessary tools. The railway is to 
be worked by electricity, generated at a station, for 
which twelve of the arches, forming the viaduct 
which carries the coal sidings of the Lancashire and 
Yorkshire Railway, have been appropriated, near the 
Bramley Moore Dock, and about the middle of the 
line. At this station are three engines, each capable of 
working up to 400 I.H.P., and each driving a separate 
Elwell-Parker dynamo. The electricity will be carried 
north and south along the railway by a steel conductor, 
placed on porcelain insulators, supported upon cross 
timbers between the rails of each line. Hinged col- 
lectors of cast iron, sliding upon this conductor, will 
make the connection between the motors upon the 
train and the dynamos at the generating station. 
The motors are not placed (as on the City and South 
London Railway) upon a separate locomotive, but are 
carried by the passenger carriages themselves. 

A train will consist of two carriages, each to seat 
fifty-six passengers, and provided with a motor at one 
end. The carriages will be so coupled as to give a mo- 
tor at each end of the train, and the motors will be so 
connected together as to be controlled from either end 
by the driver, who will always travel at the front end, 
changing ends upon arrival at a terminus, and carry- 
ing with him a key, without which the motors cannot 
be operated. All the carriages will be exactly alike, and 
will contain compartments for two classes of passen- 
gers, with through communication from end to end of 
the train under the control of the guard. A train load- 
ed with passengers will weigh about forty tons. The 
trains will be lighted by electricity, and are fitted with 
the Westinghouse brake, deriving compressed air from 
a reservoir on the train, the reservoir being charged 
after each journey. This system of working the brakes 
has been found to answer well on the City and South 
London Railway. The generating station will contain 
at first six boilers of the Lancashire type, each 30 ft. 
long by 8 ft. diameter, with a working pressure of 120 
lb. and stoked mechanically. The engines are hori- 
zontal compound condensing, by Messrs. John Mus- 
grave & Sons, Bolton. It is intended to commence 
running with a five minutes' service of trains, but the 
generating plant is designed to be capable of working 
a three minutes' service, and the journey from end to 
end of the railway (inclusive of stoppages) is to be per- 
formed in half an hour. There are thirteen stations 
upon the dock portion of the line, and a novel feature 
on the railway will be a system (Timmis') of automatic 
signals at all the intermediate stations, in place of the 
ordinary signaling arrangements. These signals will 
be electrically worked by the trains themselves, and 
considerable saving in the working expenses will re- 
sult. The permanent way, it will also be noticed, is 
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of a novel construction. Longitudinal sleepers, rest- ' 
ing directly upon and keyed to the arched decking, 
support the rails and the electric conductor. As 
already stated, there is no ballast between the perma- 
nent way and the structure, and the working charges 
in connection with the maintenance and repair of the 
permanent way should be exceptionally light. The 
total cost of the railway, including equipment, will be 
about £85,000 per mile. 

Mr. J. W. Willans is the contractor for the works, 
anc* the Electric Construction Corporation, Limited 
(Wolverhampton), are providing the electrical equip- 
ment and the carriages. The engineers. Sir Douglas 
Fox and the author, have been represented on the 
work by Mr. Francis Fox and Mr. S. B. Cottrell, and 
Mr. F. Hudleston has had charge of the work (for Mr. 
Willans), and to him is due the credit for the design of 
the tilting and swing bridges referred to. It is intend- 
ed to open the line for traffic very shortly. 

< ( ■ > » 

AITTMINITU ELECTBO-FLATING IN ABCHITECTUBE. 
The tower that surmounts the magnificent pile of 
buildings that compose the new City Hall of Philadel- 
phia will be 547 feet 3}^ inches high when completed. 
A part of this height is stone and the remainder will 
be cast iron with wrought iron bracing. 

The late Mr. MacArthur, the architect of the public 
buildings, fully appreciated the difficulty and expense 
involved in keeping the iron work painted and free 
from rust. It was estimated that it would cost $10,000 
per annum. He proposed to make the outer skin of 
aluminum. But the high cost of that metal prevented 
its use, and the clock story, which is the beginning of 
the iron work, was cast in iron, and to preserve it 
from rusting it was intended to dip the different pieces 
in boiling linseed oil. When, on the death of Mr. Mac- 
Arthur, Mr. John Ord succeeded him as architect, he 
(Mr. Ord) suggested the iron work should be electro- 
plated with aluminum to keep it from rusting, and 
after fully considering the matter it was determined to 
first plate the iron with a thick coat of copper, which, 
by experience, was known would protect iron, and then 
put a finishing coat of aluminum over the copper so as 
to make it harmonize with the rest of the tower, and 
prevent the copper from turning green and becoming 
unsightly. 

In the fall of 1891 at the works of the Tacony Iron 
and Metal Company, Tacony, Pa., who have the con- 
tract for the iron work of the tower, the construction 
of a building 120 feet long by 60 feet wide was begun 
under the supervision of Mr. Francis Schumann, the 
president of the I'company, and was finished early in 
1892. Mr. J. D. DarUng, of New York, had been ap- 
pointed manager of the new plating works, and it was 
determined to use his process for plating with alumi- 
num. By April the huge tanks had been put in place, 
the electrical installation completed : and the different 
solutions to be used in plating made and run into the 
tanks, and the largest electro-plating plant in the world 
was ready to begin on the largest work ever under- 
taken. 

The size of the largest castings determined the size 
of the tanks. These were the columns and pilasters 
that surround the clock story. They are 26 feet long 
by 3 in diameter at the lower end. Therefore, the 
tanks were made 28 feet long by 4 feet wide, by 5 feet 
deep, and hold about 3,800 gallons when filled to the 
proper height, (The tank that holds the aluminum 
solution was made 8 feet deep for special work and 
holds 7,000 gallons.) They rest in cement pits in two 
parallel rows of three each, as shown in the illustration, 
and when the solutions were run in, water was admitted 
into the pits at the same time. The object of this was 
twofold — the water on the outside of the tank keeps it 
from leaking and also balances the hydrostatic pres- 
sure of the liquid within and prevents bulging. Over 
the center of each row of tanks are I beams properly 
supported from the girders, and continuing for 30 feet 
outside of the building, on which run trolleys with 
differential hoisting blocks attached. To the two ends 
of the column or pilaster, spiders with a central pro- 
jecting trunnion are fitted, by means of set screws, and 
wrought iron slings with a bearing on one end are 
hooked to the tackle and the end containing the brass 
bearing is passed over the trunnion. The column when 
hoisted is thus free to turn on its axis. The operation 
of plating a column is as follows : The column is placed 
on a truck resting on a narrow gauge track, of which 
there are two running into the plating shop. It is then 
run under the projecting I beam, and, the slings being 
adjusted, it i& hoisted clear of the truck. By means of 
a windlass fastened to the side of the building and 
ropes running over guide pulleys, it is then pulled 
along the I beam over the first tank, which is of iron 
and contains a strong solution of caustic soda heated 
by a steam coil ; it is lowered in and boiled for several 
hours until all the grease and oil is dissolved off. It is 
then raised and, after thorough washing with water 
from a hose, is pulled over and lowered into the sec- 
ond tank and pickled with dilute sulphuric acid until 
all the rust and scale are dissolved and loosened. 

It is then taken to the extreme end of the building 
and thoroughly cleaned by the vigorous use of steel 



brushes and plenty of water. It then receives its first 
coat of copper in the third tank, which contains a 
cyanide plating solution. When the metal is coated 
with copper it is removed from the bath, and any 
holes are soldered, the copper giving a good ground 
for the solder to adhere to. From there it is trans- 
ferred to the second row of tanks and, after having 
been coated with paraffine wax inside, is lowered into 
the fourth tank, which contains an ordinary acid cop- 
per plating solution. There it receives a heavy coat 
of copper (about 16 ounces to the square foot of sur- 
face), then, after having the paraffine boiled off, it en- 
ters the fifth or aluminum tank, and, after receiving a 
heavy deposit of aluminum, 2 to 3 ounces to the 
square foot, is washed with pure water in the sixth 
tank and run out of the building and placed on a truck 
on the other track ready for removal. There are also 
two smaller tanks shown to the left in the illustration 
for plating small work. The total amount of surface 
to be plated will be about 100,000 square feet. The 
plating current is furnished by four dynamos, the larg- 
est of their kind ever built in the country for purely 
electro-plating purposes, through copper conductors 
6 inches wide by }>{ inch thick, which run underground 
and alongside the different tanks. These are insulated 
there with resin run in while melted. The dynamo 
shown to the left feeds the alkaline copper tank and 
develops 1, 000 amperes at a pressure of 6 volts. The 
middle one develops 2,000 amperes at 8 volts and fur- 
nishes current for the aluminum tanks. The two to 
the right are coupled together and develop 4,000 
amperes at 2)4 volts, which feeds the acid copper tanks. 
The columns and other pieces are brought into the 
electric circuit by wires passed around them like slings, 
and attached at the ends to a conducting brass bar 
over the tanks. 

In the cyanide tank a current density of 3 amperes 
to the square foot is employed ; in the acid tank 10 
amperes, and in the aluminum tank 8 amperes. 

As it is often asserted that aluminum cannot be de- 
posited from an aqueous solution, the following infor- 
mation furnished by Mr. Darling may prove of inter- 
est : Although aluminum is generally credited with 
indestructible qualities, and high resistance to cor- 
rosion, it has but few qualities that would make it ad- 
vantageous as an electro-deposit upon other metals ; 
for while, in a massive state, it resists atmospheric 
action and retains a certain brightness for a long time, 
when it is deposited electrically from an aqueous solu- 
tion, which deposit is of necessity of a more or less 
porous nature, it soon tarnishes and assumes a dull 
bluish white color when exposed to the direct action of 
the elements. But for a protective coat, say for cop- 
per, for which purpose it is used on the tower, it 
answers very well, as the slight superficial oxidation 
that takes place protects the metal underneath from 
further attack, and the neutral color that it assumes 
harmonizes well with the stone work of the tower. 

For interior decorative work which is not exposed to 
the weather and can be protected by a coat of lacquer, 
some very beautiful and lasting effects can be produced 
by its use, as it can be finished with a fine " mat " 
or "satin finish" which is as white as that of silver. 
This finish may be produced directly in the bath. It 
is also easily polished. 

Aluminum is, no doubt, more difficult to deposit 
than any other of the common metals. This is because 
of the high voltage necessary to decompose aqueous 
aluminum solutions, and its tendency to redissolve 
after being deposited. We have not got the thermal 
data required to calculate the potential difference or 
electro-motive force necessary to decompose the dif- 
ferent aqueous solutions of aluminum, but reason- 
ing by analogy, it must be several volts in each case, 
and as water requires only a minimum electro-motive 
force of 1*5 volts to decompose it, it would seem at first 
glance that a compound which requires over two volts 
forits decomposition in aqueous solution would involve 
the decomposition of the water, and, therefore, would 
be impossible. But in reality this is not so, as may be 
seen in the case of caustic soda, which requires over 
two volts. Yet sodium may be obtained by its elec- 
trolysis if mercury be present to absorb it and protect 
it from the water. 

The fact is that when two substances are present re- 
quiring different E. M. F. to decompose them, if the 
E. M. F. is high enough to decompose the higher 
compound, the current is divided between them in 
some ratio decomposing them both, and I find that by 
using a solution of aluminum that has but a slight dis- 
solving effect on aluminum, with a density of cur- 
rent of 8 amperes to the square foot, with sufficiently 
high voltage (6J^ to 7), aluminum can be deposited on 
the cathode at the rate of one gramme per hour per 
square foot, in a reguline state, and with higher cur- 
rents it can be deposited much quicker, but will be in 
a pulverulent state, which does not adhere. 



The Bot Fly of Human Beings. 

Apropos of our editorial review of Prof. Blanchard's 
summary of the Oestridse which burrow beneath the 
skin of man, we may mention an interesting communi- 
cation which we have just received from Mr. David 
Logan, now connected with the Gypsy Moth Com- 
mission, of Massachusetts. Mr. Logan writes us that 
he has been familiar with the species having this dis- 
agreeable habit, first in Honduras on the Rio Tinto, 
but more abundantly on the Rio Magdalena, near 
Mompos and upon the River Sinu, thirty leagues south 
of Carthagena, in the United States of Colombia. In 
his nineteen years' experience in tropical forests he 
estimates that he has had at least a hundred of these 
parasites in different parts of his body, and at one 
time had eighteen of the maggots squeezed out of his 
back. He had been for weeks in the woods hunting 
mahogany, and there were neither cattle nor people 
anywhere around. It was, in fact, in a perfect wilder- 
ness. He is in doubt as to whether the eggs are laid 
on the skin or upon the bushes and come off upon the 
clothing of people passing. Naked Indians, he states, 
had not one-tenth as many as whites who wore 
shirts. 

Mr. Logan further states that the natives believe 
that the grubs are produced by a species of yellow 
mosquito, and have named the larva gusano de mos- 
quito. The back and shoulders of human beings ap- 
pear to be specially subject to attack, although the 
gusano sometimes shows itself in other places, and Mr. 
Logan was once attacked in the upper lip. The first 
evidence of the presence of the grubs in the skin is 
the appearance of a little swelling resembling a small 
boil, not painful, but giving to the victim a feeling of 
uneasiness. On close observation a minute orifice may 
be seen in the center of this swelling. When first de- 
tected the larva is usually of about the size of a pin- 
head. It works chiefly at night and not continuously, 
but intermittently. Mr. Logan had never kept speci- 
mens in his person for study or experiment, but at one 
time had one for about six weeks in his shoulder. It was 
at this stage at least one inch long when contracted, 
and when elongated about an inch and a quarter in 
length. There were rings around the body apparently 
covered with minute hairs or spinules, the body being 
narrowed at the ends and much thicker than the head. 
The common remedy adopted was to place a piece of 
leaf tobacco over the perforation in the skin, and soon 
after the maggot could be squeezed out. 

As to the deposition of the eggs we have information 
from other observers that the flies have been seen to 
oviposit on the skin, and it is easily conceived that 
the young grubs will more easily travel and get pur- 
chase to enter the skin where persons are clothed than 
otherwise. The absence of cattle or people from the 
locality on the Sinu is not necessarily an argument in 
favor of oviposition upon vegetation, since the insects 
may, and undoubtedly do, breed in wild animals. It 
is likely that the species concerned is Dermatobia 
noxialis, commonly known in the Spanish Americas 
as Ver macaque. — Insect Life. 



Mr. Samuel W. Fairchild, of New York City, has 
been appointed one of the commissioners to represent 
the State of New York at the World's Columbian Ex- 
position. Mr. Fairchild is well known as the president 
of the New York College of Pharmacy. 



Corean Paper. 

In Corea the manufacture of paper Is one of the 
most important industries. Touching this manufac- 
ture and the uses to which the finished product is put, 
the consul-general of the United States at Corea in a 
recent report says that in addition to its use for writ- 
ing and for books, it is employed in a great diversity 
of ways. It serves as string, and in the manufacture 
of lanterns, fans, umbrellas, shoe soles, hats, boxes, 
and coats. It is also used for covering floors, walls, 
and ceilings, and stretched on frames supplies win- 
dows and doors. Corean paper is highly prized in 
China and Japan, and is especially sought for the 
manufacture of umbrellas. It is made from a bush of 
the mulberry order (Broussonetia papyrifera), which 
is indigenous, growing in many parts of the kingdom, 
but thriving best in the moist, warm climate of the 
south. It is chiefly grown from cuttings for this es- 
pecial purpose, and the wild and cultivated plants are 
said to be of equal value. The bark, which alone is 
used, is generally gathered' in the spring, and it is 
boiled for a long time in water in which a quantity of 
wood ashes has been mixed, until it becomes a pulp, 
the mass having been beaten during the whole time 
of the boiling. Fine bamboo screens are then placed in 
shallow wooden vats, and a ladlefulof the pulp is even- 
ly spread over the screen by a dexterous circular motion 
of the hand. This operation Is repeated once or twice, 
or as often as may be necessary— the more frequent 
the operation, the finer the paper— and the screen is 
allowed to drain into the vats until a proper con- 
sistency is reached, the drippings being thus saved. 
They are placed on a hot floor to dry. After the dry- 
ing has proceeded far enough the paper is again laid 
on a hot fioor and ironed by hand. The long lines in 
the paper show strands of the bamboo screens, and 
their nearness, distinctness, or absence indicate the 
fineness or otherwise of the paper. They are almost 
imperceptible in some grades of paper, while in others 
they are distinct and far apart. The province of 
ChuUa is the chief seat of manufacture. 
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A NEW AIK SHIP. 
The principal feature of the means of aerial naviga- 
tion shown in the picture consists in the method of pro- 
pulsion employed, the power for this purpose being 
afforded by discharges of small and readily regulated 
quantities of a high explosive, of which a very consid- 
erable amount can be carried without adding greatly 
to the weight of the whole apparatus. The balloon por- 
tion of this air ship is of a cigar-shaped model, having a 
framework of aluminum, covered with oiled silk or other 
suitable fabric, or with a thin envelope of aluminum, 
and is of sufficient size 
to afford, when iilled with 

J ^ T-« — — 

a light gas, a lifting power 
corresponding with the 
weight of the car and the 
load it is proposed to car- 
ry, all of the apparatus 
and fittings being of the 
lightest possible construc- 
tion consistent with the 
necessary strength. At 
each side of the body are 
wings or side planes, to 
guide the air ship up or 
down, according to the in- 
clination given them, these 
vanes turning on a hori- 
zontal axis, consisting of 
an aluminum tube extend- 
ing through the center of 
the body. As seen in the 
broken-away portion of 
the car shown in the main 
view, wire ropes or cables 
from these side vanes ex- 
tend over pulleys with 
gear wheel connections 
within the car, so that the 
operator, by the movement 
of a lever, can regulate to 
a nicety the inclination of 
the vanes. 

The propelling appara- 
tus, in which the main no- I 
velty of this invention lies, 
is supported upon a hinged 
arm at the rear. It con- 
sists, practically, of a hori- 
zontally arranged mortar- 
like tube, forming the end of the arm, and above 
this tube, as shown more in detail in the small view, 
is a tubular magazine containing globular or pellet- 
like charges of a high explosive, with the mechan- 
ism for regulating their supply to the discharge 
tube. The explosions, as they take place in this tube, 
exert a powerful backward pressure upon the air, 
which may be more or less nearly continuous, accord- 
ing to the power to be applied to propulsion and the 
rate of speed sought to be attained, an air cushion 
back of the explosive chamber protecting the machine 
from shock. The rate of discharge may be controlled 
through a wire extending to within easy reach of the 
operator within the car, while light wire cables extend 
from the discharge tube over pulleys to a gear wheel 
steering apparatus in the car, the arrangement being 
such that the tube may be readily swung to one side or 



to the other as desired, the direction of the ship in the 
air being thus conveniently controlled. The discharge 
tube thus at the same time supplies the motive force 
and constitutes the rudder. The charges are fed auto- 
matically to the point of discharge, the pellets drop- 
ping into a shallow cup or basin, which is made by the 
contact to complete an electric circuit, whereby the 
firing is effected, each pellet completing the circuit for 
its own explosion and at once breaking the circuit. 

It is the belief of the inventor that with one of these 
machines, possessing a minimum of weight, owing to 
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the absence of machinery and the use of aluminum in- 
stead of iron or steel for the framework and all the 
working parts, and provided with the maximum of 
power, due to the nature of the force employed, a speed 
can be attained excelling even that of bird flight. The 
car may be gradually reduced in width fore and aft to a 
sharp vertical edge at each end, offering the least pos- 
sible resistance to motion, and it is suspended by alumi- 
num wires and cords from the entire length of the 
body. It is designed also that machines of this type 
may be used for carrying freight and for regular pas- 
senger service, and their value will be obvious for such 
purposes as military observations, carrying of mails 
and dispatches, etc. This new air ship has been pa- 
tented in the United States and the principal European 
countries by Dr. S. B. Battey, of No. 39 West Twenty- 
seventh Street, New York City. 



THE WORLD'S COLUMBIAN EXPOSITION. 
With the close of the present week the great exposi- 
tion will have been dedicated, with official ceremonies 
and a great civic parade, followed by a military parade, 
dignitaries being present from all parts of the world, 
and the representation from all parts of our own coun- 
try being in every way worthy of a nation of nearly 
seventy million people, the most intelligent and the 
most prosperous, as a whole, of any people in the 
world. The enterprise is now, therefore, fully before 
the world as one which all classes and those of every 

section are earnestly en- 
deavoring to promote, in 
the full confidence that the 
fair, of whose great extent 
and popularity there are al- 
ready such abundant evi- 
dences, will be one which 
will do full credit to the 
whole country. 

The inaugural exercises 
proper were arranged to 
take place in the great 
Manufactures and Liberal 
Arts Building, shown in 
the accompanying illus- 
tration, and in which one 
hundred thousand people 
could be readily accommo- 
dated. It is the largest ex- 
position building ever con- 
structed, covering nearly 
thirty-one acres of ground. 
To get it ready in time for 
the opening exercises was 
a vast undertaking, and 
has required many weeks 
of high pressure service on 
the part of the various 
heads of the construction 
department, with their 
army of assistants, but the 
business was so thoroughly 
organized that there has 
been at no time any possi- 
bility of failure. And this 
is only one of a great num- 
ber of large buildings, 
nearly all of which are 
now approaching comple- 
tion, whose construction has been carried on so rapidly 
thattheyseem to have almost sprung out of the ground 
as if by magic. But there will be nothing cheap or 
unsubstantial in the appearance of the structures 
which have arisen in such a marvelously short space of 
time, for their staff coatings will give them the appear- 
ance of stonework of great solidity, combining the 
highest architectural effects with the most artistic re- 
presentations of the sculptor's art. 

The statue for the Administration Building, shown 
in our view, is but one of a great number of groups 
of striking beauty and appropriateness with which 
nearly all the buildings are to be richly embellished. 
A large number of sculptors has been employed upon 
this work for several months past, and now, as the 
designs are being sent forth from the various studios 
in their completed form, the work gives one a vivid 





MANUFACTURES AND LIBERAL ARTS BUILDING, LOOKING NORTH FROM THE SOUTHWEST CORNER. 
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impressiou of the thoroughness and elaboration of the 
plans undep which the whole exposition business is 
being carried on. The Forestry Building has been for 
a considerable time one vast sculptors' studio, but 
other buildings are also occupied for this purpose, and 
the various structures, as they approach completion, 
become temporary workshops for an almost inconceiv- 
able variety of trades and callings. 

Among the buildings whose erection has been 
decided on at the last hour is a special structure for 
the shoe and leather trades. The building is to be 150 
by 575 feet and two stories high, costing over $100,000, 
subscriptions for this amount having been obtained 
from members of the trades which will make their dis- 



which has never before left the State Department at 
Washington, and other historical documents. The 
chest is ten feet high, three feet six inches broad and 
deep, and is made of steel. The chest will be sent to 
Washington to receive the documents. Then a special 
car will be provided, and under a guard composed of 
several army officers it will be taken to the Fair. 

A model of St. Peter's, made from the original plans 
of Michael Angelo, will be exhibited in the Midway 
Plaisance, in a building 50 by 100, to be erected by L. 
De B. Spiridon. 

John Phillipson, who is the head of one of the oldest 
carriage building firms of Newcastle, England, has 
consented to loan to the World's Fair his unique col- 



grms. of the substance are intimately mixed with 3"0 
grms. bichromate of known strength in a nickel cruci- 
ble capable of holding 20 grms. and heated first for 10 
to 15 minutes with the top of the flame just touching 
the bottom of the crucible, so that the bicarbonate 
alone is decomposed, and then for 15 minutes with a 
stronger flame until the whole mass is red hot. Fusion, 
which does not easily take place when a nickel cruci- 
ble is used, must on no account be allowed to occur. 
In order to avoid mechanical loss, the crucible must 
remain covered throughout the whole operation ; stir- 
ring is not necessary. The mass, which is einptied into 
a porcelain basin after cooling, is black and porous if 
the operation has been properly conducted ; if too 




STATUE FOR THE ADMINISTRATION BUILDING-CARL BITTER, SCULPTOR. 



play in this special structure. It is expected that this 
building will be aompleted in three months. 

About twenty-five Japanese workmen in native cos- 
tume have arrived to erect the building for their 
country. It is to cost $60,000 and will be in itself an 
exceedingly interesting exhibit. Surrounding the build- 
ing will be a sample of Japanese gardening upon 
which an additional $13,000 will be expended. The 
structure will be devoted to the display of art and 
ethnological exhibits of Japan and after the Fair is to 
remain in the possession of the park commissioners. 
The total appropriation of Japan to the Fair is 
$630,000. 

A huge chest, which is to be the repository at the 
World's Columbian Exposition of the priceless docu- 
mental treasures of the nation, is being made in 
Rochester, N. Y. It is to contain the original Declara- 
tion of Independence, the draft made by Thomas 
Jefferson, the Constitution of the United States, 



lection of drawings, paintings and models that illus- 
trate the development of locomotion on wheels during 
the last fifty years. 

One thousand samples of wheat, corn, flour and oil 
producing grain from the provinces of Buenos Ayres 
dnd Brazil will be exhibited at the Exposition. 

The largest and most powerful locomotive ever 
built, weighing 195,000 pounds, exclusive of the tender, 
will be on exhibition in the Transportation Building. 



» I « I » 



iThe Edtlmatlon of Sulpbnr In Burnt Pyrites. 

BY ». LUNGE. 

The author has carefully examined Watson's method 
(heating with sodium bicarbonate and titration of the 
alkali not converted into sodium sulphate) and, in con- 
junction with Schmidt, has succeeded in removing the 
sources of error which hitherto attended the method, 
so that the following modified process gives accurate 
results and is thoroughly to be relied upon. About 8 '3 



little heat has been employed, it forms a black, almost 
insoluble cake, as hard as glass. It is then extracted 
by boiling with water, and, if necessary to obtain a 
clean filtrate, a concentrated solution of salt carefully 
neutralized with hydrochloric acid and methyl orange 
added, after which it is filtered through a filter paper 
moistened with salt solution, the precipitate being 
stirred up so as to close the pores of the paper at once ; 
if, notwithstanding this, the filtrate comes through 
greenish yellow, it must be passed through the paper 
again. The boiling with water is repeated several 
times, the residue washed with dilute salt solution and 
the united filtrates titrated with N-5 hydrochloric acid, 
the faintest possible coloration of the indicator being 
used. 

The determination of sulphur in burnt pyrites by 
means of nitric acid is stated by the author not to give 
such accurate results as has hitherto been supposed. — 
Ztsohr. Angew. Chem, 
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Recent Decisions Relating to Patents. 

WANT OF NOVELTY. 

Letters patent No. 249,278, issued November 8, 1881, 
to Albert E. Wallace, cover, in claims 2 and 3, a ball- 
bearing device for vehicles, the balls running in V- 
shaped grooves, the groove upon the axle being made 
by two sleeves sliding toward each other, the inner 
sleeve resting upon the hub of the axle and the outer 
one connected with the crank, both the crank and the 
sleeve being threaded with a screw, whereby the sleeve 
may readily be moved toward or from its fellow, fur- 
nishing a means of adjustment to compensate for any 
wear of the grooves and balls. Held, that the patent 
is void for want of novelty over the English patent of 
November 14, 1878, to James Bate, in which the axle 
groove is formed by two cones, one being adjustable 
by means of a screw, in substantially the same man- 
ner. 1. 

Letters patent No. 177,194, issued May 9, 1876, to 
Oscar Boehme, for an improvement in the manufacture 
of balls and rosettes of yarn, consisting in the use of a 
funnel-shaped tube, through which the yarn is drawn, 
so that it comes out of the small end in a compressed 
condition, ready to be bound and cut, are void for want 
of patentable novelty. 3. 

IN PENNSYLVANIA. 

Where 'one has received a patent for an invention, 
the fact that there was in existence in the Patent 
Office, at the time the patents were applied for, an 
abandoned application by another person,' together 
with models, for a patent for substantially the same in- 
vention, does not make the patent void for want of 
novelty, since to invalidate a patent the want of novelty 
must be such as shows that the invention was known 
to the public. 3. 

Letters patent No. 274,048, issued March 18, 1883, to 
Edwin R. Stilwell, cover a live steam heater or feed- 
water purifier, connected with the boiler by steam 
pipes, and having a series of pans vertically arranged 
above the filter, and a space or chamber above the 
pans, and water inlet, connected to the steam dome by 
a pipe, so as to discharge the gases from the top of the 
purifier directly into the boiler. Held, that the gas 
discharge pipe was both a novel and useful feature, 
and such an advance over letters patent No. 66,998, 
issued July 23, 1867, to the same inventor, as well as 
over all other prior inventions, as to sustain the validity 
of the patent. 4. 

Letters patent No. 432,451, to Herman Tap]ian, for 
improvement in perfume holders, consisting of a device 
in the form of a lantern, comprising a bottle or flask to 
hold the perfume, a base piece, a collar around the 
neck of the bottle, a cap adapted to fit upon the neck 
of the flask, and screwed down thereon, and pressing a 
packing ring down on the cork, and on the upper part 
of the flask, the collar and the base being connected 
by curved rods, provided with hooks, adapted to be 
sprung into suitable openings in the collar and base, 
and serving the double purpose of holding the parts 
together and forming a cage for the glass flask, in view 
of the prior state of the art, is void for want of nov- 
elty. 5. 

Letters patent No. 289,802, issued December 11, 1883, 
to Philo D. Beokwith, for improvements in a heating 
stove designed to convert a wood-burning stove into a 
coal burner, and consisting of a flaring ring cast in two 
sections, which fit into the top of the fire pot, in which 
the coal basket, oast integral, is suspended, the ring 
having legs which rest on an annular flange at the base 
of the fire pot, and having holes in its periphery, into 
which pintles, cast on the underside of the coal basket, 
pass, so as to hold the ring together, are not void for 
want of novelty. 6. 

INVENTION. 

Letters patent No. 197,289, issued November 20, 1877, 
to A. L., G. M., and O. E. Peters, are for an anti-friction 
journal box, with bearings consisting of elongated roll- 
ers, whose relative positions, as they revolve round the 
axle, are maintained by inserting each end into a ring 
by means of a small bearing. The rollers have beveled 
ends, and the nut which retains the wheel on the bear- 
ing is beveled to conform therewith, and the bearing 
or axle at the inner ends of the rollers is made with a 
beveled shoulder. The second claim covers " the bear- 
ings with the shoulder beveled or notched, combined 
with the nut, or its equivalent, correspondingly beveled 
or notched." Held, that this device contained no pat- 
entable invention over the Alcott patent of MarcK 39, 
1870, which also had elongated rollers with beveled 
shoulders, combined with a beveled nut or its equiva- 
lent. 7. 

Reissued letters patent No. 11,047, granted to the 
Electrical Accumulator Company, as assignee of Joseph 
Wilson Swan, December 17, 1889, claiming a perforated 
plate for secondary batteries, having the perforations 
extending through the plate, and the active material 
packed in the perforations only, cover a patentable in- 
vention. 8. 

The fact that, before the date of this invention. Prof. 
Eaton had packed active material in perforations ex- 
tending through the plate, at the same time covering 



the surfaces thereof, and that Mr. Brush had packed 
it into grooves in the plate without covering the sur- 
faces, does not show a want of invention in the idea of 
confining it entirely to perforations extending through 
the plate, since this apparently slight change avoided 
the difficulties before encountered, and produced an 
electrode which has, to a great extent, superseded all 
others, and has become the electrode of commerce. 9. 

Claim 1 of patent No. 360,036, for method of rolling 
side-bearing girder rails, consisting in rolling down the 
metal forming the side tram in rolls provided with 
passes, in one or more of which that portion of metal 
forming the offset or head of the rail is subjected to 
elongating action, and that portion only forming its 
side tram is subjected to displacing or dummy action, 
does not involve patentable invention, since it was old 
to roll girder rails with a dummy action on both the 
head side and the tram side, and it was old in other 
forms of rails to turn the whole lateral flow of metal to 
the tram side, and the changes necessary to accomplish 
this result in the rolls used for rolling girder rails were 
obvious to a skilled mechanic. 10. 

Letters patent No. 145,029 and No. 341,559, issued to 
Peter K. Dederick, November 12, 1889, and May 11, 
1886, respectively, the latter being upon a divisional 
application for an improvement in horizontal " con- 
tinuous " baling presses, cover, as the gist of the inven- 
tion, a device consisting of a loose connection, as a 
chain or rope between the toggle and the horse lever, 
so that the toggle is pulled back and forth across the 
center line by the vibration of the horse lever. Held, 
that, in view of the fact the press has gone into exten- 
sive use, the device must be considered to have patent- 
able invention, over the somewhat analogous device 
shown in patent No. 261,333, issued July 18, 1882, to 
George Ertel, and which is adapted to an upright 
press. 11. 

Letters patent No. 200,119, issued February 12, 1878, 
to Ashton, for an improvement in safety valves, in so 
far as they cover, in claim 1, merely a combination of 
an under-discharge pop valve, an inner casing, and an 
outer casing with a suitable outlet, are void for want 
of invention, in view of the patents to Ashfield (No. 
97,472, December 7, 1869), to Prescott (No. 131,659, De- 
cember 5, 1871), to Guels (No. 195,003, September 11, 
1877), and English patent No. 891, of August 33, 1873, to 
Giles. 12. 

Letters patent No. 185,576, issued December 19, 1876, 
to Reuben H. Plass, for an improvement in seats and 
backs of chairs, and claiming simply the substitution 
of vulcanized fiber for veneers, coated paper, metal, 
etc., are void for want of invention, as the application 
of an old material to a new use, as a mere substitute, 
is in no sense an invention or discovery. 13. 

I. Pope Mfg. Co. V. Gormully & Jeffery Mfg. Co., 12 
Supreme Court Reporter, 643. 

3. Rochester Coach Lace Co. v. Schaefer, 50 Federal 
Reporter, 106. 

3. Harrison v. Kennedy, 34 Atlantic Reporter, 66. 

4. Stilwell & Bierce Mfg. Co. v. Brown, 49 Federal 
Reporter, 738. 

5. Tappen v. Bean, 50 Federal Reporter, 103. 

6. Lee v. Northwestern Stove Repair Co., 50 Federal 
Reporter, 303. 

7. Pope Mfg. Co. V. Gormully & Jefifery Mfg. Co., 13 
Supreme Court Reporter, 637. 

8. Electrical Accumulator Co. v. N. Y. & H. R. Ry. 
Co., 50 Federal Reporter, 81. 

9. Electrical Accumulator Co. v. N. T. & H. R. Ry. 
Co., 50 Federal Reporter, 81. 

10. Johnson Co. v. Tidewater Steel Works, 50 Fede- 
ral Reporter, 90. 

II. Dederick v. Gardner, 50 Federal Reporter, 96. 

13. Ashton Valve Co. v. Coale Muffier and Safety 
Valve Co., 50 Federal Reporter, 100. 

13. Vulcanized Fiber Co. v. Taylor, 49 Federal Re- 
porter, 744. 

* < ■ I » : 

Oil and Iron Stains in Cotton Cloth. 

Oil stains in cotton cloths are well known difficulties 
to every bleacher and dyer, and it is the general ex- 
perience that their complete removal is effected in the 
keiring process. This is absolutely certain where the 
oil stains have been caused by animal or vegetable 
oils and greases, as in this case, under the circum- 
stances obtaining in keirs, the saponification of these 
oils completely removes the stains. Not quite so sim- 
ple is the case if the stains are caused by mineral oils. 
These are incapable of saponification, but as soap so- 
lutions (especially those of alkali) dissolve considerable 
quantities of mineral oils, it is generally assumed that 
the resin soap employed in the process of keiring 
emulsifies, and eventually dissolves also these stains. 
This may be true as long as the stains are fresh, but 
it does not apply to old stains, which, through long 
exposure to the air, have undergone oxidation. Cloth 
containing such mineral oil stains cannot be effectively 
dealt with in an open keir, although, in a pressure keir, 
and conditional to a liberal supply of resin soap, the 
stains practically disappear, i. e., they can no longer 
be seen, and, in the process of printing or dyeing such 
cloth, nothing occurs that would indicate that these 
oil stains are still in existence. Iron stains, perhaps. 



do not occur so often in cloth as oil stains, and may 
prove a great nuisance occasionally, but, under ordi- 
nary circumstances, their removal is easy enough. If 
the stains are few and far between, they are treated 
one by one with a moderately strong solution of oxalic 
acid, the piece being subsequently washed. If there 
are too many of these stains in a piece to apply this 
treatment, padding in a bath of oxalic acid at 5° Tw. 
or in bisulphite of soda at 7° Tw. will answer, but, if 
oil and iron stains appear in the same piece, forpiing, 
as it were, one single stain, the question of getting and 
of these combined stains is, in most cases, a matter of 
very considerable difficulty, the oxidized oil retaining 
the iron stain even against concentrated solutions of 
oxalic acid or strong sulphurous acid ; even the most 
powerful agent for removing iron stains, a solution of 
tin oxalates in hydrochloric acid, has not the slightest 
effect on these compound stains. I may at once say 
that I do not know of a case of these stains ever hav- 
ing been found [in gray cloth, or having been pro- 
duced in the course of the bleaching process, although 
the single oil or iron stains are common enough at this 
stage. But the compound stain inevitably forms 
when oil-stained cloth is dyed with an iron mordant. 
The faintest trace of an oil stain left in the cloth can 
be found out by treating a suspected sample in a bath 
of ferrous or ferric sulphate, and producing the well- 
known iron buff by afterward passing through weak 
soda carbonate. As a rule, the stain does not show in 
the buff, but, after stripping the color in any suitable 
acid bath, a bright iron stain remains wherever the 
cloth retained the least trace of an oil stain. From 
this it is clear that, in the majority of cases, these 
compound stains will never be noticed, unless the 
cloth is stripped of its dye. Unfortunately, the latter 
process is frequently necessary in the case of drab 
twills, which have, at times, from some unaccountable 
reason, an awkward tendency to bleach in the folds, 
or to come up a wrong shade in dyeing. For the pur- 
pose of redyeing such pieces, the color is stripped, and 
then the oil stains become visible as bright iron stains. 
On redyeing these pieces in the manner generally used 
for this class of goods, by first giving two ends in a 
mixed bath of fustic, sumac, and annatto, and after- 
ward fixing in a bath of ferrous sulphate, these iron 
stains do not disappear, but show as ugly olive patches. 
That these stains show only in the second dyeing is 
easily accounted for, as they now contain twice as 
much iron as the rest of the piece. It is, therefore, 
evident that, before redyeing pieces stained in this 
manner, it is absolutely necessary to first remove those 
stains. I have already mentioned the obstinacy with 
which these stains resist all ordinary agents, and the 
cause of this, no doubt, is that we have the iron here 
in the form of an iron soap. Taking this into con- 
sideration, there is no doubt that the iron stain will 
only yield if treated with an agent which, at the same 
time, loosens the oil stain. After a great many experi- 
ments, I found that by padding such pieces in a hot 
solution of one part of soft soap, one part of glycerine, 
and three parts of water, taking through squeezing 
rollers, letting lie for twenty -four hours, then washing, 
the iron stains, together with the oil stains, are com- 
pletely removed. The rationale of the process will be 
readily understood if we remember the great ease with 
which oils of every description dissolve in solutions of 
glycerine and soap, and also the capability of alkaline 
glycerine solutions to dissolve ferric oxide in large 
quantities. The price of the process amounts to about 
3s. per 100 pounds of the cloth, and from this the 
price per piece may easily be calculated, the weight of 
a piece varying from 26 to about 80 pounds. The 
whole difficulty about these compound stains would, 
of course, best be dealt with by taking care to remove 
every trace of oil in the cloth in the keiring process, 
but, as I have already remarked, this is a matter of 
considerable difficulty in the case of mineral oil stains, 
although pressure keirs are, as a rule, fairly efficient in 
this respect. From experiments carried out on a large 
scale, it appears, however, that this difficulty can be 
overcome by deliberately increasing the mineral oil 
stain in the gray cloth by adding a vegetable oij t-^ it. 
Treatment, even in an open keir, is then quite suffi- 
cient to remove every trace of an oil stain. — Weber, in 
the Jour. Society of Chemical Industry. 



A Telephone Fifty Years Ago. 

The first telephone in any section of the country is 
thus described by a citizen of Northampton, Mass. : 
" A little more than fifty years ago the employes of the 
Arms Shoe Manufactory, at South Deerfield, beguiled 
their leisure hours by kite flying. Kites large and small 
went up daily, and the strife was to see who could get 
the largest. The twine which held them was the shoe 
thread spun and twisted by the ladies of the village. 
One day to the tail of the largest kite was attached a 
kitten, sewed in a canvas bag, with a netting over the 
mouth to give it air. When the kite was at its greatest 
height, some two hundred feet or more, the mewing of 
the kitten could be distinctly heard by those holding 
the string. To the clearness of the atmosphere was 
attributed the hearing of the kitten's voice." 
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Fig. 2.-INTERI0K VIEW OF THE HELMET. 



Microscopic Notes, 

At the recent Rochester soir6e of the American Mi- 
croscopical Society, the Microscopical Journal says, 
there were at least a hundred microscopes, and 
every one of them was besieged by a line of eagerly 
curious men and women. 

In one of the microscopes shown by Professor Grif- 
fith was a bouquet of flowers. It was made of the 
scales of the butterfly, arranged with the most won- 
derful artistic skill in a space no bigger than a pin- 
head. Another microscope revealed the Lord's Prayer 
through a pinhole. The exhibit which attracted the 
largest share of attention, and which, perhaps, was 
the most instructive, was 
a series of nine microscopic 
objectives interspersed 
with drawings showing 
the growth of the starfish 
at all stages. This exhibit 
was prepared by Professor 
Charles Wright Dodge, 
and it was besieged all the 
evening by throngs of 
spectators. You had to 
"get in line" and gradu- 
ally work your way along. 
Another exhibition 
which attracted much at- 
tention was the circulation 
of blood in the tail of a 
fish, shown by William 
Drescher. This was ac- 
complished in a most in- 
genious way. A living 
goldfish was securely fast- 
ened in a small vessel con- 
taining just enough water 
to keep it alive. Its tail was 
projected over the side of 

the vessel, pressed between two small pieces of glass and 
firmly fixed under the microscope. The power of the 
microscope was so high that it resolved the blood, seen 
through the transparent covering of the fish's tail, 
into countless little corpuscles, which gave it the ap- 
pearance of multitudinous grains of sand following 
each other in and out and round about in endless pro- 
cession up one aisle and down another, constantly 
twisting and turning. An extra goldfish lay in a pail 
of water by the side of the microscope, so that the fish 
on duty might be relieved should he give signs of fail- 
ing vitality. Mr. Drescher stated that a fish would 
ordinarily accommodate the investigator in this way 
for an hour or an hour and a half. At the other 
end of the room was exhibited a frog's foot in simi- 
lar fashion. 

Professor Seaman, the secretary of the society, to 
whose energy much of its vitality is due, exhibited a 
firefly under his lens. He has made a special study of 
phosphorescent light in organisms, and says that the 
number of such insects is much larger than is gene- 
rally supposed, and that the firefiy is by no means 
alone in his glory. 

Professor.Rogers, the microscopic mathematician, ex- 
hibited one twenty-fifth of an^inch ruled off into 100 
equal parts — a subdivision of the inch into 3,500 equal 
parts. Professor Rogers does this work with a machine 
of his own invention, cutting his lines upon gold with 
a diamond. He uses gold because it is more easily 
reducible to a finely polished surface. 

Professor Claypole exhibited the gizzard of a black 
beetle and the eye of a crayfish, which were shown by 
his twin daughters, who are accomplished microscop- 
ists. 

Sarah F. Whiting exhibited the eye of a beetle in 
which a little cross marked on the glass beneath it was 
refiected 1,000 times. It would be difficult to catch 
the literally Argus-eyed beetle asleep. 

Before the society Professor Rogers read a paper on 
the " Use of the Microscope in the Workshop." The 
speaker stated that he had for some years advocated 
a more extensive use of the microscope in the ordinary 
opera^ons of mechanical construction. His paper was 
an enumeration of the different mechanical operations 
in which he found the use of the microscope profitable. 
Among those specified were : 

First, to divide an index wheel into 1,000 equal parts ; 
second, in setting the ways of a large planer horizon- 
tal ; third, to ascertain whether a piece of planed work 
has its surface truly planed before the piece is taken 
from the planer; fourth, to ascertain whether the planer 
planed a piece of metal in a straight line ; fifth, to 
plane two surfaces exactly alike ; sixth, to set the line 
between the centers of a lathe parallel with the ways ; 
seventh, to test the turning of a true cylinder ; 
eighth, to test the accuracy of the screw of a common 
lathe. 

As an illustration of the last point, the speaker de- 
scribed his test of a precision screw twenty-one feet in 
length, made by Pratt & Whitney, of Hartford, for 
R. Hoe & Co., printing press manufacturers. This 
screw, considering its great length, was found to be of 
exceptional accuracy. 
Professor Clark Bell, of New York City, rea4 a, paper 



on " Blood and Blood Stains." Red corpuscles were 
first discovered in the human body in 1673. Oval and 
nucleated corpuscles were found in birds and fishes, 
reptiles, etc., but not in mammals. 



VIBRATOEY THEKAPEUTICS. 

Among all the methods, more or less odd in appear- 
ance, applied to the treatment of nervous diseases, 
there are few more original than the one that has 
been employed for some time at the Salpetriere by 
Professor Charcot ; it is the treatment by mechanical 
vibrations. 

There is a serious disease of the nervous system, 





■Fig, 



characterized by an incessant trembling of the hands, 
a stooping attitude, and an odd gait, that makes it 
seem as if the invalid was going to precipitate himself 
head foremost. It is the trembling palsy, also called 
Parkinson's disease, a sort of painful nervous disorder 
that deprives the unfortunate who is afiElicted with it 
of rest and sleep. Mr. Charcot a long time ago learned 
from some invalids who were troubled with this in- 
firmity that they derived decided relief from long rides 
on a railroad or in a carriage. The more the vibra- 
tions caused in the compartments by the train run- 
ning at full speed, and the more the carriage was 
jolted over an uneven pavement, the more the relief 
experienced. At the end of a day's journey they felt 
better and experienced an inexpressible comfort. One 
of them conceived the idea of having himself wheeled 
about for hours in one of those heavy carts used for 
carrying paving stones. Contrary to the experience 
of all travelers, those afflicted with trembling palsy 




you, put you out of order, and shake up your intes- 
tines, and after a half minute's experience you would 
ask for mercy. The invalid, on the contrary, lolls in 
the chair as you would do on a soft sofa. The more 
he is shaken the better he feels. After a sitting of a 
quarter of an hour, he is another man. His limbs are 
relaxed, the fatigue has disappeared and the following 
night his sleep is perfect. 

Treatment by mechanical vibrations is not limited 
to this malady alone ; it seems to be applicable to 
quite a large number of nervous troubles, more or less 
well defined, and the neurasthenia of which offers the 
completest ensemble. Long before the invention of 

tjie vibrating arm chair. 
Dr. Vigouroux conceived 
the idea of submitting 
hysterical patients to the 
vibrations of a huge tun- 
ing fork. In this way he 
cured ansesthesias and 
muscular stiff joints. 
Other physicians, Boudet, 
of Paris, and Mortimer 
Granville, applied vibrat- 
ing rods to the treatment 
of neuralgias (facial neur- 
algia in particular) and 
headaches. Granville de- 
vised a small electric ham- 
mer, analogous to the ham- 
mer of electric bells, and 
that was applied to the 
painful point. Under the 
infiuence of the shock, re- 
peated hundreds of times 
within a short period, the 
pain ceased. 

The method was some 
time ago singularly im- 
proved by Dr. Gillis de la Tourette, a pupil of Mr. 
Charcot. With the aid of Messrs. Gautier and Larat, two 
confreres well versed in electro-therapeutical studies, 
he had an apparatus constructed for the treatment of 
megrims and nervous headaches ; it was the vibrating 
helmet (Fig. 1). Imagine a helmet of the model of 
that of old times, and very analogous, as to structure, 
to the conformator of hatters. It is, in fact, formed of 
steel plates, that permit of its fitting the head perfectly 
(Fig. 3). Upon this helmet, in lieu of crest, there is a 
small alternating current motor of peculiar construc- 
tion that makes about 600 revolutions per minute 
(Fig. 3). At every revolution a uniform vibration is 
propagated to the metallic plates, and is transmitted 
to the cranium that they embrace. The cranial walls 
thus vibrate in their ensemble, and the vibrations are 
naturally transmitted to the entire cerebral apparatus. 
The sensation is not disagreeable. The number and 
intensity of the vibrations, moreover, may be varied 
according to the tolerance of the subject. In a few 
minutes a sort of general lassitude is experienced, with 
a tendency to sleep. 

The vibrating helmet has already been applied to 
a large number of neurasthenic invalids, the majority 
of whom have experienced good results from it. The 
process succeeds also against hemicrania, and as this 
is quite a common affection for which no surely effica- 
cious remedy is known, the helmet will, in a short 
time, be seen to come into vogue. — La Nature. 



ELECTRIC MOTOR. 



Fig. l.-METHOD OF USING THE VIBRATING HELMET. 

felt fresher and more active on alighting from the 
cars. The longer the trip lasted, and the worse the 
line, the more durable was their improvement. 

Such testimony, coming from various sources, was 
not lost. It was for Mr. Charcot the starting point of 
a most curious therapeutical application. It was im- 
possible to think of having the invalids carried by rail 
from Dunkirk to Marseilles, or of making them pass 
their days in omnibuses. So Mr. Charcot had an 
arm chair constructed to which a to and fro motion 
was given by means of an electrical windlass. These 
motions produce a series of very strong trepidations. 
It is the motion of the sieve for the sifting of industrial 
materials. There could be nothing more insupportable 
for a well person thao vueh iibockii, wbicb deiaoUsh 



Tomato Diseases. 

Tomato plants have been troubled with fungi this 
season, and consumers are complaining of the high 
price and poor quality of the fruit. In some locali- 
ties the young plants were destroyed or much weakened 
by the bacterial disease known as the Southern to- 
mato blight. This has been followed by the old leaf 
enemy, Cladosporium fulvum, which produce i light 
brown, almost olive, mould upon the under side of the 
foliage. Plants with much of this fungus usually bear 
inferior fruit, and frequently the same enemy appears 
upon the fruit while it is green and less than half 
grown; the blossom end turns brown and decay sets in. 

The newest enemy, and one of no small importance, 
is an anthracnose, Colletotrichum Lycopersici, which 
was first observed by Professor Chester, at the Dela- 
ware Experiment Station, last season, and described 
by him in the Torrey Bulletin for last December. 
This fungus produces sunken spots in the fruit, which 
become soft and dark. It quickly destroys the tomato, 
and for this reason and by its peculiar appearance it is 
usually recognized as different from any other known 
tomato rot. Several times my attention has been 
called to the ravages of this parasite by growers who 
observed that it was a new enemy. 

The same fungus is to be found upon the foliage, 
when it causes brown, irregular spots. At this time, 
when the fruit is well advanced and frosts are expected 
dailj , there is little or nothing to be done, except to 
see that the vines are finally gathered and burned. 
There is no question about the contagiousness of the 
anthracnose. The spores are numerous, and should 
be destroyed at the close of the season, if not before. — 
Byron D, Halsted, ffarden and Forest. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Boiler Water Level Recorder.— 

William M. Lewie, New Castle, Col. This improve- 
ment provides a device which automatically records 
the water levels during; the time the boiler is in use. A 
float rising and falling with the water in the boiler con- 
trols, by intermediate mechanism, a pencil marking on 
a dial moved by clockwork, while a graduated indi- 
cator hung loosely on the dial indicates the time for 
the indicating line marked by the pencil. The owner 
of the boiler can, by means of this device, ascertain 
whether there has been at any time a neglect to keep 
up the proper supply of water in the boiler. 



Railway' ApplianccH. 

Electric Railway.— William G. 

Murphy, Jr., Marysville, Cal. According to this im- 
provement, a conduit arranged below the level of the 
track is provided with insulated roller supports, the 
electric cable resting normally upon the rollers, while 
a connector from the motor carried by thecar projects 
into the conduit, and is furnished with grooved rollers 
for engaging the cable and means for bringing the con- 
nector in engagement with the cable or removing it 
therefrom. The connector is formed of two sliding 
bars, each carrying a grooved roller for contacting 
with the cable, one bar raising it and the other depress- 
ing it, while a bow spring in the conduit projects into 
the path of the connector to prevent the cable from ris- 
ing through the slot. 

Car Brake. — John W. Neumann and 

John R. Pflanz, Louisville, Ky. This is a brake to be 
used upon a separate car or upon cart* In trains, to be 
operated by the driver in one case and to work auto- 
matically on the stoppage of the motor car in the case 
of a train of cars. When it is desired to back the cars 
without applying the brakes, a spacing bar, pivoted to 
the drawhead and provided with a buffer, is let down 
to hold the cars the requisite distance apart. 

Rail Joint and Chair.— Joseph H. 

Cam|ibell, Chicago, III. This invention provides an 
inU'^'ral shoe or chair on one end of the track rail, and 
an integral fish-plate on the other end of the rail, thus 
making fewer wearing joiuts then usual, and giving 
greater strength for the weight of metal employed. 
The peculiar construction of the shoe or chair is de- 
signed to give the greatest strength where the most 
strain comes, the improvement effectively preventing 
the vertical or lateral displacement of the rail ends. 

Car Ventilating Device.— Albert 

Minnick, Colton, Cal. This invention covers an im- 
provement on a formerly patented invention of the 
same inventor, in which vertically sliding doors cover- 
ed openings in the ends of the car, in cars used for ship- 
ping fruit, etc., it being possible to close the doors 
quickly on a change of weather. The improvement 
provides means for more securely fastening the doors 
and clamping them tightly over the openings, so that 
there will be no Jeakage of air through the cracks. 

Car Spittoon.— Edward L. Harris, 

Red, Banks, Miss. According to this invention, the 
spittoon is formed of a funnel-shaped tube inserted in 
the car floor, its upper end flush with the surface of the 
floor, and having a swinging cover connected by a spin- 
dle with a double valve adapted to close and open the 
lowerend of the tube, eo that when the cover is swung 
toonesidethelower end of the tube will be closed, but 
whenthecover is in placeover the tube the lower end 
of the latter will be open, and its cover swung to one 
eide. 



ITleclianica]. 

Saw Set.— Hiram B. Smith, Atlanta, 

Ga. This is a very simple device to facilitate the quick 
and accurate setting of circular and long eaws. It con- 
sists of an anvil having beveled or oval edges, in com- 
bination with which is a saw guide and support, a ham- 
mer guide, and a hammer, the latter being a flat bar of 
Hteel, which is used by placing its flat side against the 
vertical guide rod and striking the tooth of the saw ad- 
joining the rod. In this manner alternate teeth are ,t, 
when the saw is reversed and the intermediate teeth 
are set in the opposite direction. 

Saw Attachment. — Henry C. Webb, 

Russiaville, Ind. This is a simple and cheap apparatus 
for use with an ordinary cross cut or drag saw, enabling 
the latter to be readily operated by one person. A sup 
porting post is driven into the top of the log, and a 
lever is pivoted to one end of the saw and near its free 
end to another lever, the latter being pivoted to the 
post, on one tide of which is mounted a pulley, while a 
ppring bearing on the pulley connects the short ends of 
the two levers. 

Rod Coupling. — Louis Buese and 

John Cowling. Republic, Mich. That class of couplings 
designed to connect a swivel block with a drill rod, 
Buch as is used for drilling or boring, forma the subject 
of this invention, which provides a coupling which may 
be instantly coupled to or uncoupled from the drill rod, 
forming a strong connection, so that the rod may be 
easily and safely pulled when necessary, and which 
may be quickly thrown into or out of gear. A swivel 
plug with a threaded lower end is held to turn in a sup- 
porting yoke, a screw extending lengthwise through 
the plug and a collar turning with the upper end of the 
screw, on which a handwheel is loosely journaled, a 
fastening device connecting the handwheel and collar. 

Brick Marking Machine.— John E. 

Bnnis, Duluth, Minn. This invention provides a mark- 
ing device especially adapted for use by brick masons, 
by which bricks can be quickly marked and gauged to 
facilitate their laying, the marking being quick and 
regular, and indicating the thickness as well as the 
length, a special mark being made when desired for the 
cutting of a number of short bricks. In combination 
with fixed end and side guides, the marking device has 
a number of marking rollers, having each a yielding 
bearing, so arranged that they may be set in marking 
position to engage bricks of different thicknesses. 



Ay^ricultiiral. 

Cotton Seed Planter.— Alois Lang, 

Macon, Ga. This is an improvement in machines in 
which revolving wheels or disks are employed to dis- 
charge the seed or fertilizer from the hopper. The 
interdental portions of the disks are curved lo form 
transverse semicircular grooves that serve as pockets to 
receive the seed and carry it down through the slots of 
the ;hopper bottom, in such way that the seed is dis- 
charged in a broad and practically continuous stream, 
instead of intermittently. The machine has a furrow 
opener, a seed coverer, and a wheel 'behind the furrow 
opener, which operates the seed agitating and discharg- 
ing mechanism by means of a chain and sprocket 
wheels. 

Pruning Implement.— Frank P. 

Kern, Missoula, Mont. luexpeneive'pruning shears for 
trimming trees, vines, etc., are hereby provided. A 
handle slides on the shank of an upward-curved hook, 
at the base of which is pivoted a shikar adapted to close 
against the hook, and having a depending shank ex- 
tending down at the side of the handle, with means for 
holding the shear away from the hook to permit the en- 
trance of the limb from above, while there is a connec- 
tion between the shear shank and the handle. 

Draught Equalizer. — Theodor J. 

Miland, White, South Dakoiii. This is an improvement 
more especially adapted for u^e on harvesting machines, 
being attachable to the pole so as not to weaken the 
latter, and enabling one horse lo work on one side and 
several on the other without there being any side 
draught. A lever carrying pulleys is pivoted to the 
pole, chains passing over the pulleys carrying whiffle- 
trees, while a bar secured to the lever is connected by a 
brace with the pole, an evener bar being pivoted to the 
pole in the rear and a drawbar pivoted to the evener 
bar and to the lever, the invention also covering other 
novel features. 

Lawn Mower. — Horace L. Freeman, 

Lexington, N. C. This implement has a semicircu- 
lar finger bar with a revolving cutter arranged upon a 
vertical axis, and connected and driven by bevel 
gears from the running wheels behind, a horizontal 
cutter wheel having around its periphery projecting 
knife seats with inclined forward edges, to whicll slat- 
led knife plates are secured by adjusting screws. The 
machine is designed to cut its full width, cutting high 
as well as low grass, and cutting close to fences, curb- 
stones, etc., while its knives are easily sharpened and 
adjusted. 

Knot Tying Mechanism for Har- 
vesters.— wiiiiam H. Gaskill, Wilson, N. Y. This 
mechanism is especially designed for connection with 
grain harvesters, but may be used on baling or bund- 
ling machines to lie the twine binding the bundle or 
bale. The improvement makes a movable holder un- 
necessary, and allows the fingers to tie a knot without 
any hard strain on the twine. The mechanism may be 
applied to any harvester having a needle for carrying 
the twine around a bundle, or to any machine to which 
such a needle can be applied. 



iniscellaneous. 

Elevator.— James W. Brook, Lynch- 
burg, Va. This invention provides a novel construc- 
tion of elevating and lowering device in the nature of 
an amusement apparatUB,the cage or car being caused to 
revolve as.it descends. The apparatus comprises a tower 
or frame, with a car, and a spiral or screw shaft ar- 
ranged concentric with the car, the latter being adapted 
to carry passengers and to be revolved as it descends 
by the action of the shaft. Counterbalance weights, in 
the form of elevator caires, may be used to lift passen- 
gers to the top of the tower, to descend in the revolving 
car, the counterbalanced cages and their passengers 
being designed to weigh less thpn the car. so that the 
latter as it descends will lift the elevators. 

Coal Lifter.— Albert Roll, South 

Amboy, N. J. A simple apparatus is afforded by this 
invention, by means of which coal or other material 
may be rapidly lifted from a pile and delivered into a 
conveyer, the coal being raised without materially 
breaking it. The frame ispreferably mounted on a re*- 
voluble platform or turn table, for conveniently bring- 
ing the apparatus in position for use, the frame sup- 
porting a shaft on which is a revoluble wheel having 
arms to which are pivoted buckets, a roller in the path 
of the buckets tipping them to the right position to 
scoop up the coal, while another roller tips the buckets 
to empty them. 

Coal Pocket Screen.— George A. 

Thompson, Brooklyn, N. Y. This invention provides 
for agitating the screen of a pocket, thereby doing 
more thorough work than can be accomplished by a 
fixed screen, and controlling the delivery of the coal at 
the same time. A vertically swinging inclined frame 
is hinged at its rear end below the gate of the pocket, 
and having adjusting mechanism for its forward end, 
I there being a vibrating screen within the frame from 
which a lever extends to within reach of the operator, 
there being also an operating device extending to with- 
in easy reach to permit of simultaneous operation, 
while there is a dust conveyer below inclined reversely 
to the screen and its frame. 

Sunshade for Vehicles.— Letitia V. 

Luce, New Orleans, La. Brackets are attached to the 
vehicle, one of them being provided with a spring, 
and a frame is held to slide in the brackets against 
the tension of the spring, while a rack atlflched to the 
vehicle has a series of notches or recesses to receive 
one edge of the frtime, guides supporting side exten- 
sions of the frwme cover. The device is light and sim- 
ple, and capable of quick and convenient adjustment, 
and the mechanism is such that when the sunshade 
is not necessary it may be folded up parallel with 
the under side of the canopy or top and be practi- 
cally concealed from view. 

Window Shade Supporter. — 

Stephen T. Stuver, Puyallup, Washington. This de- 
vice la mainly made of stout wire, and is more espe- 
cially designed for carrying spring rolier window 



shade8,being readily adjustable to windows and shades 
of difiEerent sizes and widths, causing the shade to hang 
straight with the window casing. The supporter is 
composed of a truss frame made in sections sliding 
one upon the other, there being an upper and lower 
series of wires, with locking devices to secure the wires 
in adjusted position, while knobs or sockets at the ends 
of the wires carry the shade roller and suspension eyes 
insure the straight hanging of the shade. 

Crate.— David J. Rex, Pittsburg, Pa. 

This is an improvement for use in cratiug paper boxes 
or similar goods, a simple and novel form of coruer 
piece being provided. It is a triple right angular cor- 
ner piece formed to receive the side and end slats and 
the post slats, and is made by casting or by stamping 
or forging from sheet metal, screw or nail holes being 
provided if desired, so that the corner piece may be 
fastened to the elats. 

Design for a Spoon.— Adolph Lud- 

wig, Brooklyn, N. Y. The handle- of this spoon has a 
crowning figure simulating a four-leaf clover, followed 
by a representation of a bow knot, and a group of 
lower figures in imitation of the forget-me-not, the 
stems of the flowers and the streamers of the bow knot 
forming the body of the handle, while in the bowl of 
the spoon are repreeented a heart, a horseshoe, and a 
wish bone. 

Pump. — William Peterson, Atwater, 

Minn. This is an improvement especially adapted for 
use in tubular wells, having two pistons actuated from 
a single lever reciprocated simultaneously in oppo- 
site directions, the lever being actuated by hand or 
by a windwheel or other applied power, and afford- 
ing a continuous stream. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Smithsonian Contributions to Know- 
ledge. Vol. XXVIII. City of Wash- 
ington: Pubhshed by the Smith- 
sonian Institution. 1892. Pp. x, 446. 
Twelve colored plates. 
This elegant quarto is devoted to the life history of 
American birds, some 145 in number. The test 
touches upon the habitat, habits, nidification and 
oology of the different species. A very graphic air 
characterizes the matter. The story of the egg collector 
watched by Apache Indians while climbing a tree and 
yet saving the egg in his mouth illustrates true devotion 
to a scientific end. The very full space accorded to the 
subjects and the departure from mere dry details give 
the book especial interest, while the fullness of the 
treatment and the embodiment of details give it addi- 
tional scientific value. Two much cannot be said in 
commendation of the publisher's part, particularly 
with respect to the plates. The elegance of these, 
which are devoted entirely to eggs, places them beyond 
criticism. 

The Practical Management of Dy- 
namos AND Motors. By Francis B. 
Crocker and Schuyler S. Wheeler, 
D. Sc. New York : D. Van Nostrand 
Company. 1892. Pp. vii, 67, 32. 
Price $1. 

This little work is the outcome of a series of articles 
which were published in the Electrical Engineer re- 
cently. Both authors are representative men in the 
field of electrical engineering, and the titles of differ- 
ent chapters disclose the eminently practical nature of 
their instructions. The arrangement of the text in 
some places is very characteristic and excellent ; where 
different troubles are stated, each trouble is followed 
by its cause, symptom and remedy. 

The Speech of Monkeys. By R. L. 
Grarner. In two parts. New York : 
Charles L. Webster & Company. 
1892. Pp. xiv, 217. Price $1. 

Mr. Garner's researches into the speech of monkeys, 
in which he utilizes the phonograph, have given him a 
very wide reputation. The present work embodies the 
results of his laborious researches. It contains also 
considerable matter referring to his views concerning 
the theory of speech. 

Florida, South Carolina, and Cana- 
dian Phosphates. By C. C. Hoyer 
Millar. New York: The Scientific 
Publishing Company. Pp. ix, 223. 
Price $2.50. 
In the subjects of mineral resources, few things have 
occupied greater attention during the last few years 
than the natural phosphates of this country. Here, 
where we have but little basic slag, the natural sources 
for fertilizing material are offdouble importance. The 
title of the work indicates the ground it covers, and the 
ficures as toj price and general , statistics and practical 
details of extraction give the work a peculiarly every- 
day value. 

Elements of Qualitative and Quan- 
titative Chemical Analysis. By 
G. C. Caldwell, B.S., Ph.B. Second 
edition, revised and enlarg^ed. Phila- 
delphia : P. Blakiston, Son & Co. 
1892. Pp. viii, 175. 
In this somewhat small volume. Professor Caldwell 
gives, as far as possible, the general principles of both 
qualitative and quantitative analysis. It seems almost 
impossible in so short a space to treat adequately 
so long a subject, hut the work at least will give a 
student, who merely wants to know how chemical 
work is executed without descending to the niceties of 
manipulation, a reasonable idea of what life in the 
laboratory is. Several peculiarities in the spelling of 
chemical words are to be noted. 

The Compass. Volume I. 1891-1892. 
Edited by William Cox. New York: 
Keuffel & Esser Company. Pp. 192, 



The Medical and Dental Register 
Directory and Intelligencer 
of Pennsylvania, New Jersey, 
Delaware. George Keil, editor. 
Philadelphia : George Keil. 1892. 
Pp. xvi, 422. 

This work purports to be a directory of physicians 
throughout the States named, and gives also a list of 
medical and allied societies. It is readily conceivable 
that such a work would be of extreme use in many 
cases. The ofiice hours of physicians are appended to 
their names in many cases, as well as their addresses, 
and it really seems to be a remarkably complete pro- 
duction. 

Transformers. Their theory, con- 
struction and application simplified. 
By Caryl D. Haskins. Illustrated. 
1892. Lynn, Mass.: Bubier Publish- 
ing Company. Pp. 150. Price $1.25. 

This work, dedicated by the author to his father, the 
well known John F. Raskins, appears to be reasonably 
complete, and to give excellent practical details as to 
the management of alternating current transformers. 
It is illustrated with dillerent views, gives the under- 
writers' rules as applied in New England, and ends 
with what is rather curiously called a glossary, con- 
taining what are supposed to be explanations of but ten 
terms, with rather crude definitions appended thereto. 

An Introduction to Geodetic Sur- 
veying. In three parts. 1. The 
Figure of the Earth. 11. The Prin- 
ciples of Least Squares. III. The 
Field "Work of Triangulation. By 
Mansfield Merriman, Ph.D. New 
York : John Wiley & Sons. 1892. 
Pp. 170. Price $2. 

Professor Merriman's reputation is enough to insure 
the value of the present work. It treats the earth as a 
sphere, spheroid, ellipsoid, ovaloid, and geoid, present- 
ing a very interesting synopsis of the possible forms of 
the earth or possible formations of parts of the earth. 
Treatises on the use of the principles of least squares 
and the field work proper are appended and enhance 
the value of the book. 

C^^ Any of the above books may be purchased through 
this ofiice. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 



SCIENTIFIC AMERICAN 

BUILDING EDITION. 

OCTOBER NUIVBER.— (No. 84.) 

TABLE OF CONTENl'S. 

1, Elegant plate in colors, showing a handsome resi- 
dence at Belle Haven Park, Greenwich, Conn., 
recently erected at a cost of $18,000 complete. 
Floor plans and two perspective elevations. 
Messrs. Lamb & Rich, architects. New York. 

'^ Plate in colors showing an elegant residence at 
Montclair, N. J. Perspective view and floor 
plans. Cost $7,000 complete. Mr. E. T. Hap- 
good, architect, New York. An excellent de- 
sign. 

3. A house at Montclair, N. J. Two perspective views 

and floor plans. Cost $4,750 complete. E. T. 
Hapgood, architect. New York. 

4. A Queen Anne cottage recently erected on Chester 

Hill, Mount Vernon, N. Y., at a cost of $5,000. 
Floor plans, perspective elevation, etc. 

5. A house for two families erected on Armory Hill 

at Springfield, Mass., at a cost of $7,(>00 complete. 
Mr. F. R. Richmond, architect, Springfield, 
Mass. An excellent design. Floor plans and 
perspective. 

6. A model dwelling at Holyoke. Mass. A unique de- 

sign. Perspective elevation and floor plans. 

7. A small cottage and separate summer kitchen. Per- 

spective views and floor plan. Cost for both 
buildings, about $l,e00. 

8. The parsonage at Montclair, N. J., built for the 

Congregational Church. Cost complete $15,000. 
J. C. Cudy & Co., architects, New York. Perspec- 
tive view and floor plans. 

9. A handsome residence at South Orange, N. J. Floor 

plans and perspective elevation. 

10. A cottage at Fanwood, N. t'., erected at a cost of 

$5,166 complete. Perspective elevation and toOV 
plans. 

11. Portal of the church of Moret-siir-I,oing, France. 

12. Illustrations of two handsome English country 

houses. 

13. Miscellaneous contents : The couilng age of mar- 

ble.— White brick.— How to kesp outi^ie heat in 
summer and to keep it in in the winter.— Eoase 
moving.— Tempering tools.- Closet: door fLstei.- 
ings.— A right-of-way may be built ov&r.— &t£.E:- 
ley plumbs and levels, illustrated.— Safety crane, 
illustrated.— An improved rang-e"aud hsa'er, il- 
Justrnted. —Railway window sashes,- A Ei-eat 
tunnel.— Inside sliding blinds, iiluatrated.— 
About floors.— A fine steel ceiling, iUaatratecl. — 
An improved door hanger, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architbc- 
TURE. richly adorned with elegant plates in colors and 
with fine engravmgs, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest CiBcni^TioK 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York* 
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3 lie charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisevxents must he received at publication office as early as 
Thursday morning to appear in the following week^s issue 



Complete Machine Shop outfits furnished. Send for 
prices and list of new and second hand Machinery. W. 
P. Davis, Rochester, N. Y. 

" V. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct. 

Best baling presses. RytherMfg. Co., Watertown, N.Y. 

G. D. Hiscox, 361 Broadway, N.Y., Consulting Engineer. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer, Philadelphia, Pa. 

For Sale— Gas engine launches, nearly new. 8. N. 
Stewart, Rock Island, 111. 

Tools for sheet metal goods, presses, lathes, dies, etc. 
Empire Machine and Tool Co., New Brunswick, N. J. 

Prof. Rogers used Jessop's steel for meter standard. 
See Avierican Machinist, October 13, page 1, column 3. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St. , New York. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 254. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laieht and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. AUsizesin stock. IrvinVan Wie, Syracuse, N.Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Day 
Street, New York. 

Guild & Garrison, Brooklyn, N. r., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, fllter press pumps, etc. 

For stone quarry engines. J. 8. Mundy, Newark, N. J. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St. , Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements. The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable offices, adjacent to the 
Scientiflc American ofBces, to let at moderate terms. 
Apply to Munn & Co. , 361 Broadway, New York. 

Fine castings in brass, bronze, composition (gun 
metal), German silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
B J mail, $4 ; Munn & Co. , publishers, 361 Broadway. N. Y. 

Canning machinery out flts complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Bu^i: Mfg. Co., Rochester, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome proflt, may 
apply to Munn & Co., Scientiflc American office, 361 
Broadway, New York. 

l^~Send for new and complete catalogue of Scienti flc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 







HINTS TO CO-RESPONDENTS. 

Names and Address must accompauy all Jetters. 

or no attention will be paid thereto. This ie^for but 

information and not for publication. 
Itefereiices to former articles or answers should 

give date of paper and puge or number of question. 
Inquiries not answered in reasonable time should 

be repeated; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all either by letter 

or i[i this department, each must take his turn. 
Speclul IVrltteu Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scieiilitlc American Supplements referred 

to may be had at the office. Price 10 cents each. 
BooIks referred to promptly supplied on receipt of 

price. 
Minerals ^eut for examination should be distinctly 

marked or labeled. 



(4569) Mechanic asks : What is the 

most approved motor or engine that is run by com- 
preesed air 'i A. Any motor or engine that is suitable 
for steam is equally good for compressed air. The 
economy of expansion applies to both air antl steam. 

(4570) L. J. W. asks how to construct a 

simple metal thermostat or regulator for a home-made 
incubator. A. It Is not a simple matter to make a 
thermostat. However, you can make a thermostatic bar 
that might answer your purpose by pressing or rivet- 
ing togett^r steel and brass strips, each about 1-16 inch 
thick, X inch wide and 15 inches long. For other 
forms of thermostat consult "Experimental Science" 
and Supplement, Nos. 420, 848. 

(4571) A. B. asks : What is the proper 

place for a blower — under the grates of boiler or in the 
smoke stack? A. When the smoke stack has ample 
capacity but is weak in draught from low height, a 
blower connected under the grate is the most economi- 
cal and satisfactory. A steam jet in the stack is much 
used, but is wasteful of steam for the work it does, as 
applied in the ordinary way with an open jet. The 
Korting multiple nozzle jet blower is a most economi- 
cal and efficient device in either place, as most conve- 
nient. 

(4572) J. P. G. asks what size wire to 

use in winding the fields and armature of the dynamo 
described in Supplement No. 161, and with what size 
wire would you make the connections? A. For the 
leads on your dynamo use No. Ifi wire. The proper 
sizes of wire for the winding are given in the article re- 
ferred to. They are respectively No. 16 and No. 18, Am. 
W. G. 

(4573) A. B. C. asks : 1. Has the strength 

of a Hash of lightning (in volts) ever been calculated? 
If so, what is it J A. The E. M. F. of a bolt of light- 



ning has been estimated to be 3,500,000 volts and the 
current to be about 14,000,000 amperes. 2. How can I 
color glass for a ruby light for photographic purposes ? 
A. Coat your glass with red lacquer. It would be well 
to put red lacquer upon one side and orange lacquer 
on the opposite side. 3. In making a dynamo should 
the wire of the armature be insulated from the core ? 
A. Yes. 4. Would the field magnet be better if made 
of cast iron or steel ? A. The core of a field magnet 
should be made of the softest wrought iron. 6. How 
can I find the resistance of an incandescent lamp ? A. 
By any of the methods of measuring resistances. You 
can use a rheostat, battery and galvanometer and 
measure it by means of the methods of substitution, or 
you can measure it by using a Wheatstone bridge. 6. 
How is the loop of bamboo in incandescent lamp car- 
bonized ? A. By inclosing it in a form buried in pow- 
dered carbonand subjected to a red heat for an hour 
or so. 7. Is there any good way to renew the carbon 
in incandescent lamps? If so, how ? A." We know of 
no simple way to accompliph this. The following is 
extracted from "L'Ann^e Electrique :" To mend a 
ruptured filament. Open the bulb at the top, break ofE 
the pieces of the old filament, put in some liquid hydro- 
carbon (naphtha), insert new filament, start voltaic arc 
between one of its ends and one of the terminals. This 
solders it with a deposit of carbon. Repeat for other end 
and terminal. Empty out hydrocarbon, exhaust, and 
seal lamp. 

(4574) E. P. asks how the paste of lith- 
arge and red lead are mixed for a storage battery. A. 
The litharge and red lead are mixed with dilute sul- 
phuric acid; acid 1 part, water 9 parts, 

(4575) B. W. S. says : Is it not true 

that an air fan or blower will handle more air if the 
blades of the fans are thin than if they are thick, and if 
so, why ? A. It makes little or no difference with 
thick or thin blades when the blower is working against 
pressure, as with forge fires, but makes considerable dif- 
ference when used for ventilations only with no pres- 
sure. In this case there should be as little obstruction 
as possible in the air way. Such a fan should have the 
greatest area possible with the least air friction surface 
for economy or efficiency. 

(4576) C, F. W. asks how to make "ser- 
pent's eggs." A. The black liquor which results as a 
useless product when coal oil is purified with sulphuric 
acid is to be treated with fuming nitric acid. The 
dark colored resinous matter which swims on the sur- 
face is then collected, washed and dried, when it forms 
a yellowish brown mass having about the consistency 
of sulphur which has been melted and poured into 
water. When this mass is ignited it undergoes such a 
wonderful increase in bulk that a cylinder 1 inch long 
will give a snake about 4 feet in length. 

(4577) Admirer says : We are contem- 
plating putting in water works for our city. We wish 
to know if we put a reservoir at the source •f our water 
supply, which is 12 miles fiom the town and 1,500 feet 
fall, will the pressure be too great and will the resist- 
ance of common cast pipe sufficient to hold the water 
without bursting, and what size pipe would be neces- 
sary for a town of 3.000 people? A. The questions you 
ask are too important to be answered in a casual way. 
Your need the advice of a competent engineer, with a 
knowledge of the grades, to properly lay out the work. 
The pressure will be too great for cast iron pipe and 
for the plumbing. Wrougbt iron pipe Is etrong enough 
with a differential pressure valve, but a reservoir at a 
proper height near the town is preferable, with a free 
flow from the source. You will probably need an 8 
inch pipe for the upper section and 6 inch wrought iron 
pipe the balance of the distance. 
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Box. See Stamp and match box. 

Box fastener, C. C. Martin 484,373 I 

Box machine, Murry & Stutsman 484,041 

Brace. See Ratchet drill brace. 
Brake. See Wagon brake. 

Brick in kilns, setting. F. Alsip 484,170 

Brick machine, O. Isaacs 484,319 

Bridge gate, C. Stocker, Jr 484,122 

Bridge, portable. J. T. Cassldy 484,086 

Bridle bit, A. F. Ruhlow 484,342 

Brush, B. I. Miller 484,107 

Buckle, O.K. Adams 484,279 

Buckle, suspender, R. M. Wilson 484,274 

Buggy spring equal izer, C. Glattly 484,309 

Buildings, construction of, B. Russell 484,244 

Burglar alarm, portable, D. D. NoUey 484,232 

Burglar and fire alarm, combined electric, O. D. 

Nolley 484,233 

Burner. See Vapor burner. 

Butter cutter, J. A. Kaiser 484,023 

Button, cuff, L. F. Brooks 484,291 

Buttons, attaching, J. Mathison 484,105 

Cabinet, J. Stein 484,121 

Cabinet for displaying sample goods, A. T. Sel- 

den 484,166 

Cable crossings, automatic release for, F. W. 

Smith 484,346 

Cable splice, electric, F. A. C. Perrine 484,045 

Cameras, finder attachment for, W. B. Cogswell.. 484,179 

Cane and stool, combined, R. T. More 484,334 

Cannon, telescopic sight for, V. Berberich 484,286 

Car coupling; C. A. Tower 484,125 

Car, dumping, M. W. Ilea 484,019 

Car, railway, C. J. Seymour 484,119 

Car seat, C. H.Matthiesaen 484,215 

Cars, apparatus for indicating the positions of 

railway. Hunter & Lucock 484^5 

Cars or similar vehicles, system of and apparatus 

for heating railway, J. A. Shlnn 484,343 

Carbon filaments, manufacture of, T. A. Edison, 

484,184, 484,185 

Carving machine. Layer & Taylor 484,102 

Case. See Banana case. Packing case. 

Cash carrier apparatus, J. Schiemer 484,248 

Cash register, E. F. Roberts 484,376 

Cash register and indicator, T. Carney 484,296 

Cash register, indicator, and recorder, T. Carney. 484,2!t7 

Caster wheel, A. B. Diss 484.305 

Casting metal around internal cores, mould for, 

F. O. Stone 484,124 

Chain block, J. R. Morgan .484,038 

Chair. See Folding chair. Pneumatic chair. 

Channeling machine. H. H. Arnold 484,130 

Channeling machine, J, B. Hadaway 484,363 

Chart and blackboard, combined, J. B.&M. C. 

Powell 484,338 

Christmas tree light. H. W. Diek ,484,304 

Chuck, drill. H. C. Sergeant 484,118 

Cigar bunch machine, F. C. Miller 484,219 

Cinder conductor. H. C. Sargent 484,164 

Clamp. See Joiner's clamp. 
Cleaner. See Well or cistern cleaner. 
Clip. See Hame clip. 

Clock, alarm, W. E. Porter 484,236 

Closet. See Dry closet. 

Clothes drainer, A. H. Biatedt 484,340 

Clothesline prop and clothes hanger, combined, 

G A. Potts 484,162 

Clutch. J. Fitzgerald 464,308 

Clutch, W. H.McConnell 484,224 

Cock, gauge, J. F. Holdam 484,316 

Collar, cuflf, and garment rack, H. Caspar 484,086 

Colter, plow, G. C. Westervelt 484,127 

Column, architectural, J. M. Larimer 484,028 

Converters, lining for Bessemer, C. W. Bildt 484,286 

Cork, treating, J. T. Smith 484,345 

Com huaker, M. Wilaon 484,076 

Comers, covers, and like parts for books, boxes, 

etc., of celluloid or kindred material, making, 

A. C. Hafely 484,006 

Cotton chopper and planter, combined, F. H. 

Parker 484,337 

Coupling. See Air brake coupling. Car, coupling. 

S team coupling. Thill coupling. 

Crate. F.B. Sites 484,059 

Cuffholder, L. S. Sampson 484,246 

Cultivator and pulverizer, C. C. Reynolds 484,239 

Curtain rods, combined socket and bracket for, 

C.W.Lawrence 484,028 

Cutter. See Butter cutter. 

Cutter head, rosette turning, R. B.Moore 484,221 

Cycle saddle, J. B. Brooks .....484,28i), 484,290 

Decorticating grain, J. Sloan 484,258 

Dental instrument. J. C. Blair 484,287 

Desk, sectional, W. A.Eaton 484,357 

Door closer, H. Bunker 483,989 

Door hanger, C. D. Lawrence 484,157 

Draught equalizer, T. Keller 484,371 

Dress, M.K.Staab 484,257 

Drilling machine, H. H. Wilderman 484,270 

Drinking trough, G. S. Singer 484,057 

Dry closet, W. D. Dickson 483,997 

Dumbbell, C. W. Ayton 484,353 

Dust collector, J. J. Gerard 484,090 

Dyeing, E. Zillessen 484,080 

Ba-ves trough hanger, W- E. TuUer 484,347 

El ectric switch, M. R. Utley 484,380 

Electrical depositing meter, T. A. Edison 484,183 

Electrical distribution, system of, H. W. Leon- 
ard 484,208 

Engine. See Gas engine. Steam engine. 

Envelope, J. W. Kohn 484,372 

Elevator safety device, Mundt & Hoops 484,109 

Elevators, means for transmitting power to grain, 

D. A. Robinson 484,048 

Feed bag holder, J. H. E. Zelp 484,278 

Feed box regulator, A. A. Morris 484,039 

Feed regulator, M. A. Swing 484,064 

Feed trough and rack, combined, J. W. Moore — 484,037 

Feeding mechanism, L. C. Crowell 484,141 

Fence, J. T. Lucas 484,158 

Fence, L. S. Safford 484,245 

Fifth wheel, S. H. Sexton 484,378 



INDEX OF INVENTIONS 

For wblcta Ijettera Patent of ttae 
IJnIled States were Granted 

October 11, 1892, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.1 



Advertising board, P. B. Green 484,194 

Advertising devi ce, P. Herrmann 484,314 

Air brake coupling,- J. B. Marble 484,034 

Alarm. See Burglar alarm. Burglar and fire 
alarm. Fire alarm. 

Alloy, anti-friction, T. D. Bottome 484,084 

Auger handle, G. B. Rogers 484,060 

Automatic sprinkler, J. Kane 484,321 

Axle box, car, B. L. Sharpneck 484,0.^ 

Axle lubricator, H. V.Conway 484.088 

Axle lubricator, C. C.Pierce 484,234 

Bag holder, A. Young 484,079 

Banana case, J. T. Comforth 484.355 

Banjo, D. T. Moore 484,232 

Bank, B.M. Goldsmith 484,310 

Barrel heater, Weigel and Waechtler 484,073 

Basic lined furnace, J. H. Darby 484,181 

Battery. See Galvanic battery. Storage bat- 
tery. 

Battery compound, W. Wright 484,386 

Bean picker, H. A . Bacon 483,986 

Bee smoker, G. W. Brodbeck 484,172 

Beer apparatus, J. H. Kersenbrock 484,025 

Beer bottling apparatus, J. H. Kersenbrock 484,024 

Bench. See Wash bench. 

Beverages, charging portable fountains with car- 
bonated, J. F. Wittemann 484,078 

Binder for leaves, Q. H. Wlnslow 484,276 

Binding device for periodicals, newspapers, etc., 

O.F. Westrup 484,268 

Bit. See Bridle bit. 

Blacking machine, coin-operated boot or shoe, N. 

B. Knight 484,324 

Blastfurnace, M. W. lies 484,020 

Block. See Chain block. 

Board. See Advertising board. Game board. 

Boiler, J. H. Waterman 484,350 

Boiler furnace steam, M. B. Herbert 484,153 

Bookbinding, D. Waide 484,349 

Booker music leaf holder, A. O. Brown 484,292 

Battle stopper, protective, J. Librowlcz...' 484,330 
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more than one hundred thousand applications for 2S" iriie letter H L Sawyer 484'.247 

tenLs at home and abroad, enable us to understand th5TTr^-!.-,«f,(lI.' o*F Westrup 484* 

laws and practice on both continents, and to possess un- tile-witp _» .• .• . „ „^ ' 

equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either athomeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



Fire iSaf H^glectric, H. Cortland 484;i40 

Fire dog aid graTSr«8EJSiH«*> ^- T- Glascock 484,091 

Fire escape, A. V. Golteraatins:- IS'So 

Fire escape. Murphy & Rankin... ■nrrrw Sj'lSn 

Fire escape, P. B. Sullivan .^.-rvji-- • • • 'K-S! 

Fly iiaper, sticky, O. & W. Thum (r) •^^^■;T*..JrSiS 

Foldingchair, H. A.J. Rieckert 4(»,-jJL 

Foldingchair, D. A. Sinsabaugh 484,058 

Folding mechanism, L. C. Crowell 484,142 

Frame. See Leather frame. 

Fruit pitter, G. C.Howell 484,154 

Fume arrester, lies & Sheedy 484,016 

Fumes from metallurgical furnaces, device for 

catching and saving, M. W. lies 484,017 

Furnace. See Basic lined furnace. Blast fur- 
nace. Boiler furnace. 
Furnace for metallurgical operations, J. N. 

Lauth 484.329 

Furnace for metallurgical purposes, J. N. Lauth.. 484,328 

Furnace top, blast, M. W. lies 484,018 

Gauge. See Sugar alarm gauge. 

Galvanic battery, J. W. Hoffman 484,096 

Game apparatus, H. J. Saxton 484,115 

Game board, parlor bowling, P. H. Colell 484,087 

Garment fastener, F. E. Bennett 483.988 

Garment, suspensory, C. C. Taylor 484,065 

Gas engine, J. Wehrschmldt 484,168 

Gate. See Bridge gate. 

Gate, W.T. Harris 484,198 

Glassware, device for manufacturing hollow, T. 

B. Atterbury 484,131 

Glue applying apparatus, J., Sr., & L. Luger 484,031 

Glue heater, J. Luger. Sr 484,032 

Gun, multicharge, .T. R. Haskell 484,007, 484,010, 484,011 

Gun, multicharge or accelerating, J. R. Haskell. . 484,009 
Guns, apparatus for working disappearing. Noble 

& Murray 484,374 

Hame clip. J. Scott 484,063 

Hame fastener, B. Beaubien 484,283 

Hame fastener, R. Lambert 484,327 

Hanger. See Door hanger. Eaves trough 

hanger. 
Handle. See Auger handle. 

Harrow, V. K. Randall 484,047 

Heater. See Barrel heater. Glue heater. 
Heating and ventilating apparatus, A. Willge- 

roth 484,272 

Heating boiler, steam or hot water, G. C. Black- 
more 484,083 

Hem folder and preaaer, F. Henry 484,366 

Hides or skins, machine for treating, W. Bvans, 

484 l46 484 147 

Hinge, blind, A. J.Avery '....' 484i351 

Hinge, lock, C. B. Gillespie 484,361 

Hinge, spring. Held A Patteaaon 484.200 

Hoisthig device and support, H. Sellheim 484.2.52 

Hoisting machine, O. Flohr 484,358 

Holder. See Bag holder. Cuffholder. Lead or 
crayon holder. Spoon holder. Watch 
holder. 
Hoop pointing and lapping machine, A. F. Ward. 484,126 

Horse shield, C. H. Baldwin 484,282 

Horse taming apparatus, R. Mazza :. 484,216 

Horseshoe nail blanks, die for swaging, W. W. 

Miner 484,220 

Hose band, G. Ferguson 484,190 

Hose clamps, device for applying, Z. L. Chad- 
bourne et al 484,298 

Hydrant, J. A. Gregg 484,197 

Incubator, L. Kuhner 484325 

Index, M. S.Ford 484,161 

Injector, automatic restarting, W. Penbertby.... 481,044 



Injector, steam, J. N. Derby 484,302, 484,303 

Inkstand, fountain, B. C. Mayloy *8*.liS 

Insulator, F. M. Locke 484,209 

Insulator, trolley wire, A. Anderson 484,280 

Jar covers, tool for turning fruit, J. Van Altena.. 484.070 

Jeweler's turk's head roll, F. Mossberg 484.108 

Joiner's clamp, F. Martin 484,104 

Joint. See Rail joint. 

Joist lifter, W. Heister o.'^ 

Journal bearing, W. Curran sl'^o 

Kettle, confectioner's, W. Brier ley 4§**i«i 

Kiln, continuous, W- Radford 484,237 

Lamp.J. Kirby, Jr ^-S 

Lamp, central draught, N. Roitman Si-fS; 

Lamp, electric arc, J. A. Hayes ***^'™ 

Lamp extinguisher. M. Goetze *§^*S^ 

Lamp socket, incandescent electric, C. J. Klein.. . 484,207 

Lamps, manufacturing central draught, Young & 

Neville 484,277 

Lathe tool holder, W. C. Homan 484,317 

Lawn sprinkler, G. Carlson *§*'^ 

Lawn sprinkler, D. C. Wilgus ^*Vi5 

Lead or crayon holder, C. W. Boman 484,133 

Leather dressing or finishing machine, L. E. Lea- 

royd V 484,029 

Leather frame, L. F. Oauffleld 484,137 

Lifter. See Joist lifter. 

Lighting device, hydrocarbon, Cody & Lawton — 484,354 

Lights, apparatus for regulating the intensity of 

incandescent, J. F. McElroy 484,110 

Log loader and turner, W. B. Hill 484,013 

Loom let-off mechanism, 1. Fontaine 484,002 

Loom shedding mechanism, F. Lacey 484,326 

Loom temple, C. J. Hateh 484.364 

Lubricator. Sec Axle lubricator. 

Lubricator. J. Greer 484,196, 484,196 

Machine motor, B. S. Reed 484,238 

Match Igniter, automatic, R. Senner 484,253 

Match lighter, G. Gregson 484,311 

Metal plates, bars, etc., means for shaping, N. B. 

Trist 484.264 

Metal shears. E. T. Horner . . 484,203, 484,310 

Metals from copper alloys, recovering, M. W. 

lies 484,021 

Melting pot, R. S. Pease 484,161 

Mortising machine attachment, J. B. Nichols 484,225 

Motor. See Machine motor. Water motor. 

Music, apppratus for writing, A. Tessaro 484,262 

Nickel from ores, extracting, T. Macfarlane 484,083 

Nutcracker, O. H. Robertson 484,049 

Nut lock, Huber & Brvin 484,204 

Optometer, focal center, J. S. Sherman 484,056 

Ordnance, J. B.Haskell 484,012 

Ores, reduction of complex, W. C. Wetherlll 484,269 

Packing case, J. Chase 483,991 

Packing, piston, F. N. Etbridge 484,188 

Paper bag machine, F. L. Baker 484,281 

Paper folding machine , J. Carnes 484,295 

Paper slitting and winding machine, A. P. Brown 484,173 
Paper stock grinding machine, M. H. Simonet — 484,056 
Pattern for draughting garments, J. H. Cho- 

quette 7 484,138 

Pearl, etc , implement for cutting. F. Wilkie 484,075 

Pencil sharpener, F. J. Walker 484.071 

Photographer's background holder, W. I. Scand- 

lin 484.166 

Photographic printing frame, F. O. Bynoe 484,175 

Pick, Mitchell & Birkmshaw 484,333 

Picker. See Bean picker. 

Plants and press adapted therefor, pressing and 

drying, B. H. Day 484,301 

Plow, U. A. Cleveland 484,178 

Plow,W. W.Davis 483,994 

Plow, G. C. Westervelt 484,129 

Plow, combined riding and walking gang, A. M. 

Fitch 484,000 

Plow, hillside, C. P. McWane 484,043 

Plow, sldehill, G. C. Westervelt 484,128 

Pneumatic chair, A. P.Watson 484,072 

Pocketbooks, etc, frame for, B. Oldenbusch 484,111 

Pole, tubular metallic, D. Dorward 484,144 

Pot. See Melting pot. 

Power transmitter, A. S. Tragethon 484.066 

Pri vy, P. M ueller 484,040 

Projectile, J. R. Haskell 484,008 

Propeller, screw, C. B. Wattles 484,882 

Pulley, wood split, D. A. Sprinkle 484,167 

Pump, A.D. Cook 484,189 

Pump, E. H. Weatherhead 484,383 

Pump and water elevator, force, M. L. G. 

Wheeler 484,169 

Pump, steam, G. J. Roberta 484,241 

Punchin g and shearing machine, combined metal, 

B.T.Horner 484,369 

Purse, S.C. Langfeld 484,101 

Quarry frame bar, H. C. Sergeant 484,117 

Rack. See Collar, cuff, and garment rack. 

Rail joint, W. Curtis 483,993 

Rail joint, M. C. Niles 484,226 to 484,229 

Rail joint, J. H. Rouse 484 341 

Rail, track. Hill & Meiring 484,315 

Railway, W. Latimer 484,027 

Railway crossing, M.G. Knight 484,100 

Railway gate, C. A. Snider 484.256 

Railway signal, E.Urbain 484,068 

Railway switch, electrically-operated. Stone & 

Webster 484,125 

Railway tie and fastening. Moors & Hodgson 484,036 

Railways, automatic block signal for, S. J. Stuc- 

key 484,062 

Rake and broom, combined, J. W. Koonce 484,156 

Ram, hydraulic, L. T. Webster 484,266 

Range and position finder, B. A. Fiske 483,999 

Ratchet drill brace, W.P.Nolan 484,231 

Razor, safety, B. L. Schmitz 484,116 

Recorder. See Speed recorder. 

Refrigeration, electrical, M. W. Dewey 484,182 

Register. See Cash register. 
Regulator. See Feed regulator. Feed box regu- 
lator. Watch regulator. 

Rolling machine, metal. E. T. Homer 484,368 

Roof valley, F. C. Tinnemeyer 484,263 

Roofingjoint, W. H. Jellison 484,320 

Rosette, C. Wirt 484,077 

Rubber dam, C. P. Pitman 484,046 

Sash fastener, C. S. Fay 484,149 

Sash fastener, J . C. Plunkett 484,235 

Sawmill dog, Martin & Hanna 484,.S32 

Sawmill set works, H.Gawley 484,360 

Saw tooth swage, W. W. Ryder 484,163 

Saw'ng machine, automatic cut-off, E. Fischer.... 483,998 
Scalper, Ipurifier, and grader, combined, N. W. 

Holt 484,202 

Scrir»»al-iKrieultural, B. E. Wilson 484,273 

ScreStSffemlP. l°$-J^J,r^^^"°'^ wl™ 

Screwdriver, G^v&P*™"™ 1|*'M* 

Seat, T. H. Hicks. 7!7S;;--a:ii-„-i ial'iSi 

Secondary battery, wr%fc§'"'f ^ ****** 

Separator. See Steam sepaffi^or. isi lio 

Shafting support, J. A. EvansSKV • ••■■i'Vw'p' '"*•'*' 
Sharpening matcher heads, macHiii*' *"^* " .ot tvu 

Hazard r>.K:; ' 

Shears. See Metal shears. Sheep shearbh 
Sheep shears, J. D. Todd. 



484,379 



Hheep shears, J. u. Todd :n^*" "j^rX^i 

Sheet delivery mechanism, W . Scott .TN;^ ""•■'"i 

Sheet metal cans, machine for making, G. B. Hop^ 

per 484,014 

Sheet metal pipes, machine for making, H. D. 

Bice 484,112 

Shingle, metallic, D . D . Lupton 484,211 

Ship^sventilator,T. Utley 484348 

Shirt bosom, A. Rothe 484,243 

Shoefastener, Hamill & Johnson 484,313 

Shoe fastening, G. W. Watson 484,381 

Shutter opener, A. H. Hull 484,098 

Sifting and sorting flour or meal, machine for, 

Faist &Fux 484,306 

Sign, A. L. Brumfleld 484,174 

Sign, street, M. Hofheimer 484,097 

Signal. See Railway signal. 

Signal boxes, device for preventing accidental 

closing of electric circuits in, W. H.James 484,206 

Sinker, D. W. Settle 484,254 

Skate sharpener, C. Holland 484,201 

Slicer, fruit or vegetable, S. M. Jones 484,165 

Speed recorder and odometer, O. J. Fuchs 481,162 

Spindle support, W. F. Draper 484,356 

Spoon holder, G. W. Babcock 484.081 

Spring hook, J. C. Newey 484,836 

Sprinkler, See Lawn sprinkler. 

Sprocket wheel, variable pitch, F. Gleason 484.005 

Square folding, J. C. Sweet 484.261 

Stamp and match box, A. Goertz 483,0^ 

Steam coupling and automatic partingand cut off 

device, F. Balbian 483,98? 

Steam engine,M. Ulrich 484.069 

Steam generator, W. J. Banton 484,339 

Steam separator, D. Cochrane 483,992 

Steaming apparatus, grain, H . S . Jewell 484,099 

Stereotype plate and holder, M. Bennitt 484.082 

Stove, O.NIlson 484,230 

Stove, Ruehle & Schmidt 484.113 

Stove, oil, R. Z. Liddle 484.030 

Strainer for mixedd rinks. W. Wright 484.276 

Street cleaning machine, R. W. Furnas.. ..484,191, 484,192 

Sugar gauge for vacuum pans, B. H, Dubme 484,146 

Suspenders, H. A. Hempel 484,095 

Suspension hook,G. A, Moss 484,336 

Switch. See Electric switch. Electrically opera- 
ted switch. 

Switch operating device, G. Schumacher 484,260 

Table attachment tor bedsteads, C. C. Blston 484,187 

Taper for night lights, E. Ludde 484,210 

Telegraph, railway train, M. 8. Reiley 484,376 

Telephone, magnetic, C. S. Forbes. 484,160 

Tether, animal, E. B. Roblson 484,377 

Tblll coupling, W. M.Sayre 484,062 
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Thread, apparatus for f onninf? a knotless, R. M. 

Macintosh 484,212 

Ticket, railway, Lomax & Anderson 484,331 

Tie. See Railway tie. 

Tire, bicycle wheel, G. A. Burwell 483,980 

Toe weight, C. C. Jerome 484,022 

Tongs, flooring and ceiling, S. L. Clements 484,299 

Toy ball, W.J.Faulkner 484,189 

Toy, smoking, J. T. Craw 484,180 

Trolley wire cleaner, B. B. Smith 484,344 

Trougn. See Drinking trough. 

Trousers, Huffman & Le Favour 484,015 

Trunk, NL J. Michelson 484.217 

Tun, (iutbier & Koch 484,312 

Type making machine, A. T. Brown 484,135 

Typewriter cabinet, A. T. Brown 484,13(> 

Typewriting machine, W. J. Barron, et al 484,132 

Typewriting machine, J. N. Maskelyne, Jr 484,035 

Val ve, D. L. Whittingham 484.384 

Valve, balanced slide, F. R. Skidmore 484,060 

Valve, elevator auxiliary, A. J. McAdam 484,223 

Valve operating mechanism, J. Wagner 484,205 

Valve, steam engine, H. Denney 483,996 

Vapor burner, J. R. Sapp 484,114 

Vehicle body, T. Faulder 484,089 

Vehicle running gear, R. L. Bllery 484,186 

Vehicle running gear, E. Storm 484,259 

Ventilating, refrigerating, heating, etc., car- 
riages, halls, or rooms, apparatus for, H. &T. 

A. Carter 484,353 

Ventilator. See Ship's ventilator. 

Vessel, wooden liquid contain Ing, J. M. Schofleld. 484,249 

Viae, W. Mann 484,213 

Wagon brake, B. F. Fieshman 484,001 

Wash bench and wringer support combined, W. 

F. Parmelee 484,160 

Watch case pendant, D. H. Church 484,177 

Watch holder, R. Fuchs 484,003 

Watch regulator, D. H. Church 484,176 

Watch, stem winding and setting, J. E. Fultz 484,359 

Water closet coupling, G. B. Howell 484,318 

Water elevator, pneumatic, A. H. Simms 484,255 

Water heater, J. W. Keiley 484,322 

Water heating system, F. A. &B. N. Gates 484,193 

Watermotor, C. L. Wilkins 484,271 

Weather strip, B. A. Delancy 483,995 

Well or cistern cleaner, J. w. Master 484,214 

Wells, apparatus for insertiDg or withdrawing 

casing for oil or like, C. A. Sargert 484,051 

Wheel. t See Fifth wheel. Sprocket wheel. 

Wheel guard, P. J. Connell 484,300 

Whip socket, B. N. Tuttle 484,067 

Winding yam or thread, machine for, R. Broad- 
bent 484,171 

Windmill tower, J. Luger 484,103 

Window cleaner, M. J. Becker 484,284 

Window screen frame, J. P. Butcher 484,293 

Wire stretcher, J. Spillinger 484,061 

Wood, manufacture of parquetry or inlaid, H. 

Studte 484,063 

Wrench, P. Brolln 484,288 

Wrench, Fields & Duvall 484,307 

Wrench, Miles A Commander 484,218 

DESieNS. 

Badge, Connolly & Sealy 21,885 

Badge. C. Pettlbone 21,886 

Engine frame, D. Best 21,887 

Heel protector. P. J. Herri ok 21,888, 21,889 

Match box, L.F. Hurd 21,890 to 21,893 

Spoon, H.J. Heinz 21,895 

Spoon, T.B. Myers 21,894 

Stove, Thissell & Wilder 21,896 

Stove, cooking, Bascom & Ritchie 21,897 

TRADE MARKS. 

Beer, W.Forster 21,858, 21,859 

Bread, biscuits, cakes, and crackers, W. J. Meikle- 

ham 21,861 

Canned fish, fruits, and vegetables, C. L. Benson . . 21,866 
Chemical products derived from sugar. Sobering & 

Glatz 21,864 

Fish, oysters^and other shell fish packed In tin and 

glass, H. Rage & Sons 21,863 

Henriettas, all wool, M. Rledel 21,865 

Ointments, pills, and medicated soap, Livura 

Manufacturing Co 21,860 

Preparations for the cure of piles and kindred 

diseases, F. Baton 21,857 

Remedy Cor diseases of the liver and skin, O. 

L. Mulot 21,862 



ELECTRIC POWER APPARATUS, 

rOE EVERT VAEIETY OF MEOHANIOAL "WOEK. 

SAKE, SURE, RELIABLE. 



ESTIMATUS FUBNISHEI). 



SEND FOR CATALOGUES. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 



A printed copy of the Bpeclflcation and drawing of 
any patent in the icregoine list, or any patent in print 
issued since 1863, will be furnished from this oflBce for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple ata cost of f40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



GALVANIZED 

GEARED AERMOTOR 

Re-designed and much improved, furnishes power to 



PlfMP, GRIND, GUT FEED.and SAW WOOD. 





OIL WELL SUPPLY CO. 

92 WATER STREET, 

Pittsburs, Pa., 

Manufacturers of everything needed for 
.A.x«.*x-:E:sx.A.rr xitsizjXjS 

f oreitherGas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





FOR RENT, WATER POWER -^^^^?« 



Riverside 



p. (night power used for Electric Light plant). Good 
ilroad facilities. Town of 6,000 population. Address 
verside Water Company, Riverside, California. 



Does the {■ work of 4 horses at half the cost of 
one, and isJUS alwaysharnessed and never gets tired. 
With our 8teel Stub Tower It is easy to put on barn. 
Bend for elaborate designs for putting power in barn. 
ACD^nTflD Pn ''"> ^ Ro«>"reIl Sts., Chicago, 
HCninU I Un UU-^^^Beale St., Sud FcauclKt 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, M ELEVATORS 



Plt(IVIUBNi;E. K. I. 



Kl I PK riZUCKER&LEVETT 

II I UIXUIh CHEMICAL CO. 



office: IOGranoSt.NewYorh.USA. 



t PLATING- 

[senofor Cmalogueof I 

NlCKEL&ELECmO-PLMING 

SUPPLIES 2tP0LISHINGMM[[ilM.S 



OUTFITS 






WRITE FOR CfcTALOGUEN.6 

AClVl52Z-23MASONlcT[MPLt 



ALUMINUM: ITS USES AND AP- 

piiciitions. A valuable and interesting article by G. L. 
Addenbrooke. Contained in Scientific American 
Supplement, No. 859. Price 10 cents. To be had at 
this ofBce and from all newsdealers. 



Industrial, Manufacturing, 
and Uncurrent 

BEOCKITIES DEALT IN. 

WORDEN & FANSHAWE, 

9 WALL ST., NEW. FOBE. 



» , Z= ^' - - j-j. AND FINE GRAY IRON ALSO STEE 
J AT T KAdLEI'/ CASTINGS FROM SPECIAL PI 

T.rlW'" LEHIGH AVE S AMERICAN 5T. PHILA '. /I'HJ 



Steel Type for Writing Machines, 

J. D. MAT.T.ONEE, Wt't, STOCKTON, N. T. 



ELECTRIC MININC APPARATUS, 



ELECTRIC VENTILATING FANS "c^f»^ 

ELECTRIC HOISTS & ELEVATORS 



'"->... 



%, ELECTRIC MINE LOCOMOTIVES 

" °'^ ELECTRIC COAL CUTTERS. 

GENERAL ELECTRIC COMPANY, MINING DEPARTMENT. 

622 ATLANTIC AVENUE, BOSTON, MASS. 173-175 ADAMS STREET, CHICAGO, ILL 




HARRISON CONVEYOR! 

Grain, Goal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds,&c. 

.1 BORDEN, SELLECK & CO., UalSV^rs J Chicago, III 



For 
Handling; 

Send for 
Clrcolara 



"^fCtJpcrfwemcnfs. 



Inside Patre. each insertion - - 75 cents a line 
Back I'aire. each insertion * - > * Sl.OU a line 

The above are charges per aj?ate line — about eight 
words per line. This notice shows the width of the line, | 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
D3oming to appear In the followins: week's Issue. 

BEST PLASTERING MATERIAL iySr&WN 

No experiment. Its success has been.'>'.,^.TinTTipnai * 

ADAJIA^T niFC. CO., SJIrtlACUSK, N. Y. 



IHLBUNDT 




m'li^.Sss, 



AND CHICAGO. 

K. & E. Pocket Folding Rules, X i 
Sto 8 feet long, also with patoit 
springs. Lightest, handiest, ' 
most accurate. Send for 
illustrated price list. 





LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 
ZW~ Catalogue mailed on application. 

SEBASTIAN £.A'rHE COMPANY, 
120 and 122 Culvert Street, Cincinnati, O. 



AUTOMATIC 
TIAIE BECORDER. 

-Kvery employe keeps 
|| his OM'n time. 

■»imple, accurate. 

economical. 
Manufactured by 

BUNDY MFG. CO., 
Binffhamton, N. Y. 

ty~ Send for circular. 



AGENTS WANTED 

In every Conn ty throughout the United States to 
handle our fast-selling specialties; will sell In every 
home. Send two cent stamp for illustrated catalogue, 
terms, etc. 

ELECTRO-NOVELTY CO.. 

5-10 Amort Avenue, Roxbcrt, Mass. 

N.B.— For description of Toy Motors manufactured 

by us, see Jmy 23d issue Scientific American. 



The Sebastian-May Co 

Improved Screw Cutting 
Foot& 
Power 

Drill Presses.Chucka, Drills, Docs, 
and Machinists' and AmatetirB' 
OuLflts. Lathes on trial, Cata- 
luKues mailed on application. 
Iii3 to l«r Hitthland Ave., 
8IUNEY. OHIO. 



'LATHES 




T. ». G. 



"THE EXPERT" DATING STAMP. 

Illeitnt«l In Bcte.tlflc An. S«p. Snl, p I4B, 

THE GREATEST ADVANCE IN RUBBER DATING STAMPS. 

COMPLETE FOR EVERY HOUR IN 10 YEARS, 

with Die to order. Post-paid $2.75. 

► R. H. SMITH MFG. CO., SPRINGFIELD, MASS. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery. 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 




QUARTZ FIBERS.-BY PROF. C. VER. 

non Boys. Description of the author's method of draw- 
ing out quartz into a fiber, which, in the measurement 
of extremely minute forces, permits of obtaining a 
ereaterdegree of delicacy than is possible with the ex- 
feting torsion threads. Application of the fibers to the 
author's radio-micrometer for measuring radiant heat 
from such a thing as a candle a iire, the sun, etc. Con- 
tained in SciENTIf'iC American Supplement, No. 
■J96. Price 10 cents. To be had at this oflBce and from 
all newsdealers. 



To Inventors and others. 

A Manufacturing Firm, with a well equipped factory 
and agencies established all through the States, Austra- 
lia, England and France, are prepared to enter into 
contracts to manufacture novelties, or take up good 
patents for articles of universal consumption. Corre- 
spondence strictly confidential. Apply in first place to 
Ma NU FACT deer, BufTalo P. O., N.Y. 



THE TUSCARORA ADVER- 
TISING COMPANY, Manufac- 
turers, Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright or manufacture on royalty. 
Salesmen cover every State and Territory in the Union. 



DC ATTV Pianos. Orirans, S33 up. Want agents. 
DCH I II Cat's free. DaQ*lF.Beatty,Washton. N.J. 



SECONDARY BATTERIES.— BY G. H. 

Robertson. F.C.S. An interesting and vsiluiible pHper 
treating of the types of secondary batLeriea successfully 
employed. Hlstoricsil Notes. Reversible Batteries, Im- 
provements in the Plante System, Electrolytic Pro- 
cesses, Improvements in the t'aure Type, Chemistry of 
the Acid. With 13 figures. Contained in Scientific 
AMERICAN Supplement. No. 838. Price 10 cents. 
To be had at this office ahd from all newsdealers. 




DUEBER 

SOLID SILVERINE 

FREE 

A genuine I>ut!ber,8olid sllverlafl 
watch to every reader of this 
paper. CUT THI8 OUT 
" ' send it to us with your full 
and address, and we 
send you one of 
eee elegant, richly 
jeweled, g e n u t n a 
Dueber ailverlne 
watchn by ex< 
press for examl* 
nation; you ex- 
amine It at the 
express office. 



land if yo 
I think it B bar. 
I gain and equal 
■ to any $15.00 
I w a t c h yoa 
leTersaw, pay 
lour samp Is 
I priced 9.98,and 
V express char- 
£gm and ft it 
Jyours. With the 
^watch we send a 
{I year ^arantee 
rforthecaseandlO 
r years for the move- 
^ ment, also our print- 
df^uarantee that yoa 
a return thewatch&t 
any time within one year 
f notF<atisfactory,Bndifyoa 
gel 1 or cause the sale of six we 
wtllglveyoa one free. Write atonce aswesballBendoutsainplesfor 

<»'>>)'• THE NATIONAL MFG. A. IMPORTING CO., 
-^' 334 Dearborn St., Chicago, III. 



diSB 



OIL-LIME-ELECTRIC 

UNTERNS, 
■Ul A r* I m^ STERE0PTIC0N3 
■WB#^%4I^# AND VIEWS. 

Larc« Cat.]oirae Frw. 
(16 Beekman Street, N. Y. City. 
J. B. COL.T & CO.} 189 La Salle Street, Chicago, 111. 

EXPERT MODEL MAKING.^^'^^^'^' 

J. C. Seyl, Prop. Chicago Model Works, Chicago, 111., 179 
E. Madison St. Write for Catalogue of ModelSuppIles. 



THE STIRLING BOILER 

is economical in fuel, repairs, and 

absolutely safe at high pressure. 

Practically self-cleaning. 

THE STIRLING COMPANY, 

GENERAL OFFICES: 

PULLMAN BUILDING, CHICACM) 

Branches in all ■princival cities. 




rXCELSIOR LANTERN, 

L THE HEADLIGHT OF EDUCATION. 

With PATENT AEG AND LAMP, double 
concentric wick, or with oxy.-hyd. gas jet. 
Our MTILTirOOAL PATENT LENS makes 
the picture any desired size. 

Send for Catalogue to J, W. QUEEN & CO, 
PHILADELPHIA, PA. 



Model Makers' RJI ^\ ^% d O Dies, Castings, 

-Supplies.- •'H \/ t* t ■■ O Patterns, Tools. 

Inventions Perfected. Novelty and Duplicate Work. 

CATALOGUB. A. J. Weed&Co.,106,108Llberty St.,N.?. 



MAGIC 



LANTERNS AND VIEWS 

For Sale and Wanted. 
IJIUSIC BOXES, OROANETTES, 

ELECTRIC MECHAIIICAlEoyflTIESi ETC. OatilogneFree. 
BARBACH Sc CO.. 809 Filbert St., Fhila., Pa. 



NOW READY! 

A NEW AND VALUABLE BOOK. 



Tn mifCilTflDQ Assistance given in dif- 

lU invCIIIUnOi ecult places. Model and 
Drawing made. Positive secrecy assured. Charges very 
light. S. D. JOHNSON, Wallingford, Conn., Expert 
Watch and Model Maker. 



MANUFACTURERS OF^ 



/ELIULOID 7AP0N r9?CiLLUL'6fD' 

I A| BARCLAY ST. ■^ NEW YORK.^^^AND VARNISHES F 
V ~1 GUM LACQUERS -BRILLIANT AND DEAD BLACKS- 

^ — ■ . — -— ^-----SCLE LICENSEES OF -^E CELLULOID COM 



LACQUERS 



^0H WltlflLW 
S-SHELLA( 

M P AN V, ■: — - 





12,000 Receipts. 6S0 Pases. Price $5. 

This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years : together with many valuable and 
important additions. 

Over X»»'eive Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many diflferent pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the mod^ of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 

f)lielt terms that any intelligent person n^iy readily 
earn the art. 

For Lacquers there are 120 receipts : Electro-Me- 
tallurgy, 1^ receipts; Bronzing, VZ7 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching tnere are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds oi most 
excellent suggestions. 

^^r Send for descriptive circular. 

MUNN &, CO., Publishers, 

SOIElITinO AMEBIOAN OFFICE, 

361 Broadwaj, New York. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD A, CO. 

IndQNtrial PabliNhers, Booksellers, and Importers, 

E SI O Wnlnut 8t.. Philadelphia, l>a.. V. S. A. 

jyOur new and Revised Catalogue of Practical and 
Scientific Books. 86 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



POPULAR AND INSTRUCTIVE BOOKS 

FOR ENGINEERS AND FIREMEN. 
By STEPHEN ROPER, Engineer. 

Embracing all branches of Steam Engineering. They 
are the only books of the kind ever published in this 
country, and are so plain that any engineer or fireman 
can easily understand them. 

Descriptive Catalogue mailed free, 

ED'fVARD mEEKS, Publislier, 

No. 1012 Walnut Street, Philadelphia, Pa. 




STUDY 

MECHANICAL 
DRAWING 

AT HOME. 
Send lor FREE Circular to 
The Correspondence School 
of Mechanics, Scranton, Pa. 



WANTE D— A competent man who is thoroughly fa- 
miliar with the manufacturing of Brass and Iron Bed- 
steads, to take charge of factory. Address, giving full 
particulars, J. H., F. O. Box 672, New York. 



TRADES UNIONS, THE TENDENCY 

Of.— By Herbert Spencer. An able paper, pointing out 
theKreat. difficulties of dealinp with complex Bocial 
questions. Contained in Scientific American Sup- 
plement. No. 801. Price 10 cents. I'o be had at this 
office and from all newsdealers. 
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The Hygienic Air Mattress, manufactured under 
IT. S- and Foreign Patents, is superior to any mattress 
made for general use, combining nealth, cleanliness and 
durability, and is Indispensable in cases of sickness, in- 
Bomnia, rneumatism or neuralgia. Endorsed by the 
leading physicians. Write for catalogue and testimo- 
nialB. Metropolitan Air Goods Co., 7 Temple PI., Boston. 

STETENS PATENT 
SPRING SCREW THREAD CiUPERS 

lieader* No. 71. 

Price, by mail, postpaid, 
3 Inch, 10.76 I 4 inch, $0.90 | 5 inch, $1.00 

These Tools, forflne workmanship and 
finish, have no equal in the world. 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges. Depth 
Gauees. and Fine Machinists' I'ools. 
^^ llUistrated cataloQU£ free to all, 
J, STEVENS ARMrt4&T001> CO. 
P.O.Box 280. Chicopee Falls. Mass. 




RAINMAKERS IN THE UNITED 

States. ~A full account ot the operations in the produc- 
tion of rain recently curried out under Federal appro- 
priations in Texas. One illustration. Artitlcial rain 
making. By Prof. E. J. Houston. Contained in Scien- 
tific AMERICAN SUPPLEMENT, No. 8'i4. Price 10 

cents. To be had at this office and from all newsdealers 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 

G. IJiJ I 2T0 50AGTUAL H.P.I ',0''' . 

GASOLINE FROM" 

_*__ TAN^ LOWER THAN ENtilNE 

AND OUT SIDE OF BUILDING IF DESIRED . 

H.W.CALDWELL&SON.^^r^R^ 



WASHINGTON & UNION S 



3H1CAG0. ILLS. 



WHAT ELECTRICITY IS.— BY W. W. 

jHcques. An interesting discussion of the subject, illus- 
trated with Home new experiments. Contained in Scien- 
tific American Supplement. No. 857. Price 10 
cents. To be had at this office and from all newsdealers. 




THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

Vanduzen Pat. L. Pul. Oiler 

Keeps Pulley oiled 3 to 4 weeks with one 
filliog. Cost 25, 30, 40, 60, 65 aod SSceDti 
eacb. Send Price and TRY ONE. 
State diameter aod speed of Pulley. Will 
seod Catalogue free. Mention this paper. 
lTheTANDCZ£I«&TIFTCO.CIncinnati,O.C.SJL. 



nPACNESS & HEAD NOISES CURED 

■ ■^■M^ by Peck's Invisible Tubular Ear Cushions. Whispers 
^^^"■^" heard. Succeasfulwhenallremediesfail. Soldpnpr 
oal;brF.Hiscox,8&SB'way»N.¥. Write for book ofproofarKLC 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tisinf? medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the a^ent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this pane or ad- 
dress >IUNN & CO.« Publishers, 

361 Broadway, New York. 



i3Eisrs]^/a:oi?,E. 

" The world's greatest Typewriter." A trial will prove it. 

Highest Standard, Simplicity, Strength, Durability, High Speed, 

Easy Action, Permanent Alignment, Standard Keyboard 

and Most Convenient. 

FOR CATALOGUE AND TESTIMONIA liS APPLY TO 

DENSMORE TYPEWRITER CO., 202 BROADWAY, NEW YORK. 



CHUCKS. 



Catalogue No. 12. just issued 
illustrations 



with over 4C new 
sent free. Address. 
The Cushman Chuck Co., Hartlord, Conn 




If you are interested in 



ELECTRICITY 

send for our special Price List 2. 
BELLS, BATTEItlKS, PUSHES, 
WIRE, MOTOKS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House FurnitiilitnKS, 

32 & 34 Frankfort St., N. Y. City. 



Meclianlcal Help for Inventors. 

There Is nothing like a flrst-elass ma- 
chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in- 
ventor's ideas and make the most of 
them. Primer to send. 

The Jones Brothers Electric Co. CinTi. O. 



A NEW EDITION OF 

TlisScisnliii&krkaiiEsfnsEool: 

This attractive little book, of 150 pages, embraces a 
great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
U. S. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc- 
cupations and the number engaged in each kind of busi- 
ness lists of cities having 10.000 inhabitants ; all tbe 
statistics being compiled from the 1890 census; the 
United States patent laws, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
of this little 150 page volume cannot be obtained from 
any other source. Price 35 Cente. May be had of 
newsmen or by mail. 

Publishers of Scientific American, 

361 Broadway, 'Se-w York. 



GATES ROCK & ORE BREAKER 

Capacity a p t o 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 
50 C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 
237 C, franklin St., Boston, Mass 




HOW TO MAKE A STORAGE BAT- 

tery. — By G. M. Hopkins. Directions for making a 
Plante battery and f(jr charging the same. With 4 illus- 
trations. Contained in Scientific American Sup- 
plement, No. 845. Price 10 cents. To be had at this 
office and from all newsdealers. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies. etc. 

lUndel and Kxperiiiientiil Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks. lOG Nassau St., N. Y 




THE SIMPL EX TYPE WRITER 

UARANTEED 



$2 5p 



$2 50 



Ito do as good work 
las any high priced 
machine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
lOf |2,70. See Sex. 
l Avu. Oct. 1, p. 211. 
AddresB Stntplex Typewriter Co., 32 Grest Jones Street, NewYorfa 




COI.n FEET i'REVENTED.— Combined Stirrup 
Lantem-Foot Warmer. Useful for riding and driving. 
Agents wanted. County and State rights sold. T. P. 
haird, Patentee, Gasburg, Virginia. 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly whatis 
required and send for illustrat- 

I ed catalogue. Address 

PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
"~ Bbavkr Street, New York. 




NO SKILI^ED BNGIigEER. 

THE SHIPMAN AUTOMATIC STEAM ENGINE. 

KEEOSENE OIL FUEL. 1, 2, 4, 6 and 8 HOESE POWEE 

No extra Insurance. Efficient, Economical, Durable. 

SHIPMAN ENGINE COMPANY, 

200 SUMMER STREET, BOSTON MASS. 



BOOKS. 



Our entirely new 116 page Catalogue of Sci- 
entiflc and Technical Books, both American 
and ForeiRn, Just issued, containing a record 
of nearly 3,500 books, and embracing more 
than 300 different subjects, arranged under a 
new plan with cross references and author's 
index, will be mailed free to any address in 
the world on application. Address 

Publishers "Scientific American," 
No. 361 BBOADWAT. NEW lOEE. 




lYON A HEALY, 

■■ 63 Xlonroe Street, Chicago. 

Will Mail Free their newly enlarged ^ 

Catalogue of Band Instruments, Uni- 
forms and Equipments, 4UU fine II- 
lustratior.j, describing every article 
required liy Bands or Drum Corps, 

Contains Instructions for Amateur Bands, 
Exercises and Drum Major's Tacti 
Laws and a Selected Ln>t of Band Uusic. 




ELECTRO MOTOR. SIMPLE. HOW TO 
make. ByG.M.Hopklne.— Description of asmall electro 
motor deviced and constructed with a viewto assisting 
amateurs to make a motor wnlch mitrht be driven witn 
advantage by a current derived from a battery, and 
wtiich would have sutlictent; power to operate a foot 
1 the or any machine requiring not over one man power. 
With 11 figures Contained in ^cikntipic AMEitioAN 
Sdpplkmknt. No. 4i41. I^rice 10 cents. To be had at 
tbis utUce and from all newsdealers. 



Uf A 11 T C n Complete volumes of London " Entri- 

Vf H H I C U neermg »' for the years of 1882 to 1^1, 

inclusive. State price per volume. Capt. A. de Khotin- 
8ky, Marlboro, Mass. 




COMWETER, 

Figures any and all kinds of ex- 
amples. Operated by keys. 
Haves 60 per cent of time. In- 
sures accuracy, and relieves ail 
mental strain. Why don't you 
get one ? 
Send for circular. 

FELT & TAERANT, 

52-56 Illinois St. Chicago. 



per night. A 
light and pro- 
fitable bus i 



$10.00 to $50.00 

ness. magic Lantei'ns and Viewn of popular sub- 
jects. Catalogues on appiicaiion. Fart 1 Optical. 2 
Matheniatieal, 3 Meteoroloirical, 4 Masic Ijanterns, etc. 
L. MAMASSE, 8H Madison Street, Chicairn, 111. 



BORE 

WELLS 

DRILL 

WELLS 



The BEST MACHINERT 

and TOOLS in the world for 
succeedingin this business — also 

Horse Powers, 
Steam Engines, 
Pumps &valves, 

Iroa Pipe and Fittingfi^Well Sun- 
plies. Honest and reliable work 
assured. Oat&logue mailed Free. 

LOOIVIIS&, IMYMAN, 

TIFFIN, OHIO. 



SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



TNVKSTMENT SECURITIES. 

All classes ; industrial, real estate and high class specu- 
lative properties; correspondence solicited. 
J. A. GOODWIN, Negotiator, P. O. Box 2538, Boston. 



WITH 
YOUR 



WORKSHOP ^5^1,' 

With outfits of Barnes Wood and Metal Working 

^- FOOT POWER -^ 

Machinery you can successfully com- 
pete with Factories that use steam 
power, both in quftlit:rand profiton product. 
The only complete line of such machineB 
made. Have stood the test twenty years. 
Bend for catalogue. Addrees: 

W. F. & JOHN BARNES CO., 
1999 Ruby St., Rockford, Ills. 




FERTILIZER MACHINERY, 

Crushers, Mills, Mixers, Digesters, Dryers, etc 

Complete Fertilizer Works designed, erected and started, 

0. H. DEMPWOLF & CO., York, Pa. 



*I"0 XX3.-\7'eXXt02rS. 

E. Konigslow, manufacturer of Fine Machinery 
and ModelN. ofi'ers t^pecial Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and awi impwrement that tie can suqQest goes with the 
woiii. Thousands of menhave crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. IHl SenecaNt.* Cleveland. Ohio. 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE QR RAM 

T * ^^/^Tf^P WATER TOR 

Irrigation, Small Towns, Railroad Tanks, 

Factories, Steam MiUs^ Dairies, Country 

Residences, Stock Yards, etc. Automatic, 

Efficient, Durniile, ana 

Inexpensive. Send for 

fully illus. catalogue. 

t^r-SeeUliuttrated vntice 

iw Sci. Am., p. 5. Jvlv 5. '90. 

Rife** llydroHlIc Rnfflne. 

MfjC. Co., Konnoke. Va. 





Aome Antonutla Skfeiy 
j Bnftn^— '■nutknuj.** 



After being on the iWlarket Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 

Half to Four Horse Povrer. Marine and Stationary. 

For either Natural Gas or Petroleum as Fuel. 

ROCHESTER MACHINE TOOL WORKS, Brown'5 Race, ROCHESTER, N. Y. 



PROPOSAIiS. 



ITISITEU STATES ENGINEER Ot'FICE, NO. 73 

^ Fourth Street. Portland, Oregon, September 15, 1892. 
—Sealed proposals, in duplicate, will be received at this 
office until 2 o'clock p. m., standard time. November 15, 
1892, and then publicly opened, for furnishing all the 
material and labor necessary to complete the present 

Firoject for improving canal at the cascades of the Co- 
umbi a River, Oregon. Preference will be given to ma- 
terials of domestic production or manufacture, condi- 
tions of quality and price (import duties included) being 
equal Attention is invited to Acts of Congress, ap- 
proved February 26, lfi85, and February 23, 1^7, vol. 2.S, 
page 3:^2, and vol. 23, page 414, Statutes at Large. The 
Government reserves the right to reject any and all 
proposals, also to waive any informalities, ^^peciflca- 
tions, blank forms, and all available information will be 
furnished on application to this office. Persons intending 
to submit proposals must visit the locality of the works. 
THOS. H. HANDBURY, Major, Corps of Engineers, 
U. S. A. 



WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBKR COVERED SQUEEZE 

ROlil.S, 

POWER WRINCSERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL. AND COTTON DRYERS, Etc. 

Catalogues free. 

GEO. P. CLARK 

Box L. Windsor Locks, Conn. 




OVER 

33,000 BOLD. 



"OTTO" 

m AND GASOLIHB 

ENGINES, 

l-3tol00 horse power 
Can be used in cities 
or in country inde- 
pendent of eas works 
or gas machines. 
No Boiler. 
No Danger. 

No Engineer. 



OTTO GAS ENGINE WOEKS. PHILADELPHIA. 



DOUBLE END WRENCHES. 




The BILLINGS & SPENCER CO., Hartford, Conn. 



ALUMINUM. AN INTERESTING DE- 

scription of the various methods of manuf acturi ng this 
metal, chemical and electrolytic; with special refi-rence 
to the Heroult method. With 6 figures. ( ontained in 
Scientific American Supplemknt, No. 7,'53. Price 
10 cents. To be had at this office and from all news- 
dealers. 



W^^S^M 



it^'EcTRICLTcffsUPPLlES 



VITRIFIED BRICK. 

An indestructible product, impervious to water and 
acids, for room linings and flooring. Especially useful 
in chemical works for lining Digesters. 

NEW YORK BRICK AND PAVING CO., 

SYRACUSE, N. Y. 




HAVE YOU BEAD 

"Kxperimental 






cience? 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledfre of 
Physical Science. No one having- the spirit of the 
times can afford to be without the kind of scien- 
tific iniormation contained in this book. It is not 
only instructive, but entertaining. 




Over 700 pages : 680 fine cuts; substantially and 
beautifully bound. Price by mail, $4.00. 



Z^Send for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 



© 1 892 SCIENTIFIC AMERICAN, INC. 
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[October 22, 1892. 



'3yCbpcrtTSCTnent&- 



Inside Page, each insertion - - 75 cents a line 
Back Paffe* each Insertion - - - - $1.00 n line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in a^ate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
mnrning to appear in the fnllowinsr week's issue. 



Vicloi^ 




OVERMAN WHEEL CO. 

BOSTON. WASHINOTON. OENVCH. SAN FRANCISCO. 

A.G.SPALDING & BROS., Special Agents, 

eMICAOO. NEW YORK. PHILADCLPHIA. 

'"SittrPiilntBil" Wooi Scmws. 



Patented May 10, July 19, 1887; Oct. 29, 1889 ; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892. 
Its Advantatces are : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

i. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forsreil. instead 
of Cu t, leaves on its entire surface a 
metallic skin. 

IW Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 




B. C. DAVIS, Counsellor at Law. 

186 Remsen Street, Brooklyn, N. Y. 
rorporations. SyDdicates, effected to develop pa- 
tents and industrial enterprises, counselled and shaped 
to interest capital. 




A watch must "keep time" 
■whatever else it does. And 
ought to look well, too. Yet 
it must fit a moderate purse ; 
for everybody needs a watch. 

The new quick-winding 
"Waterbury,"' in coin-silver, 
and gold filled cases is as 
handsome as a picture. 

It was always an honest 
time-keeper. It winds in 
about five seconds, and has 
jeweled movement. Your jew- 
eler keeps it in several styles. 




ATENTS! 

MESSRS. MUNN & CO., In conneetlon 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patentp 
for Inventors. 
In this line of business they have had forty-Jive years' 
e.r.perience, and now have iinequnled faciHties for the 
preparation of Patent Drawings. Specifications, and the 
OBosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business In- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full infonnation about Patents and how to pro- 
cure tnem; directions concerning Labels, Copyrights 
DesifOis, Patents. Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world; 
MUNN 4feCO. , Solicitors of Patents, 

361 Broadw^ay, New^ York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
<rtflo Bnildinir Bear 7th Street, Washinj^on, D.C. 




Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 
and Durability of Construction, is 

XT]NrEIQTT.^r<ES z>. 



SEND FOR CATALOGUE. 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



KODAKS 

$6.00 to $65.00. 

The New Model folding Kodak has glass 
plate attachment, Barker shutter, 
sliding front, automatic register, and 
can be used as a hand or tripod 
camera. 

EASTMAN KODAK CO., 

Send for Circulars. Rochester, N. Y. 



MECHANICS' TOOLS. 

If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is a very elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
The book will he sent to any part of the world, pre- 
paid, on receipt of *1 00, and the money thus pa\6. 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalogue, even if ther do not in- 
tend buying their Tools and Supplies of us. 
mONTGOWERY & CO., 
Fine TooIh, 
105 Fulton Street, New York City, N, Y. 



"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands 
The Smith Premier TyDewnte"" Co , Syracuse, N. Y.i U. S. A. 

jy Send for Catalogue. 




VANDUZEN'JirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Alwayi In Order, Bever Ologs nor 
freezeB. Every PnmpGaarant«ed. 

10 SIZES. 

200<o 12000 Garioni per Hour. 
Cosi $7 toSTdsach. Address 

THEVANDUZEN&TIFTCO., 

lOi to 108 E. Sicond St., Cincinaati, 0. 




IMPROVEMENTS P.TCRTEOI8OO IN THE U.S., CANADA AND EUROPE. 



FIR&PROOF. Easily applied by anyone. Send forSamples and OetcriptivePrieaLM. 
H. W. JOHNS MANUFACTURING COMPANY, 

H. W. Johns' Asbestos Kre and Water-Proof Sheathiner. Bnlldlng Pelt, Steam Packlnea 
Boiler Ooveiliigs . Lianld Paints, Boot Paints. Boot Cement, Fire-Proot Paints, etc. 

87 MAIDEN LANE, NEW YORK, 

JERSEY CITY, CHICAGO, PHIUDELPHIA, BOSTON, ATURTA, LONDOU 



BUILDERS OF HIGH GRADE BOATS. 

We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines 
Cedar Row Boats from 92.*^ upward. 

Vapor and Steam Launches from $300 up^vard. 




SEND lOc. FOR COMPLETE CATALOGUE. 



Speed 20 miles an hour. 



DAVIS BOAT AND OAR CO.. DETROIT, MICH., U. S. A. 



THE HUB FRICTION CLUTCH, 




applied to Pulleys, Gears, Sprock- 
et Wheels, Reversible Counter- 
shafts and Cut-off Couplings. The 
most simple, effective, durable 
and economical Clutch on the 
market. Made in sizes to transmit 
from 2 up to 1000 b. p., at slow or 
fast speed. Over 1 it ,000 in use. 
Write for cuts, description, price 
list and discounts, to the makers, 
The James Smith 
Woolen Machinefy Co., 
411-4V1 Kace St., Phlla., Pa. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Grabam Bell, March 
7th, 1876, No. 174, i65, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



OYSTER CULTURE.-A VERT INTER- 

esting description of the process of artificial oyster cul- 
ture H8 practiced at Arcachon, France. With 15 illus- 
trations. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 847. Price 10 cents. To be had at this 
office and from all newsdealers. 




fconomy, Keliablllty, 
Simplicity, Safety. 



Motor of 19'' Century 

Can be used Any Place, to do Any 
Work, and by Any One. No Boil- 
er ! No Fire ! No Steam ! No 
Ashes! No Gauges! No Engi- 
neer ! A perteetly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse power. 
For circulars, etc., address 
CHARTER GAS ENGINE CO. 
P.O. Box 148. ^^terliiiK, 111. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SAVERY CO., 
S. Front & Reed Streets, Philadelphia, Pa, 




IN THE 
OPEN. 



■ ■ 

■ > 

< I 

The glorious days of open doors > I 

— all outside is smiling welcome — • • 
here's health and joy all unco - ' | 
fined — The cycler sees everything <, 

— he's where everything is — as ' ■ 
free as freedom — from the heights 
of exhilarated happiness hecannot 
fall — from his Columbia Safety. 

All about Columbias free on application to 
any Columbia agent, or sent by mail for 
two two-cent stamp. Pope Mfg. Co., 
221 Columbus Ave., Boston. 



GENERAL ELECTRIC COMPANY. 



^ EDISON and THOMSON-HOUSTON SYSTEMS. 
O. INCANDESCENT and ARC LIGHTING. ^ 

STREET RAILWAYS. ^ 



O 






TRANSMISSION OF POWER. 
MINING BY ELECTRICITY. 

Send for our NEW Catalogue. 
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630 Atlantic Avenue Boston, Mass. 

17.^ and 175 Adams Street Chicajio, III. 

264 West Kourlh Street Cincinnati. O. 

Gould Building Atlanta, Ga. 

15 Kirst Street 



WBroadStreet New York. 

509 Arch street Philadelphia. Pa. 

401-407 Slblev Street St. Paul. Minn. 

Masonic I'ein pie Denver, Colo. 

San Francisco, Cal. 
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ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 

NO BOll.ER. NO FIRE. NO DANGER. 

NO ENGINEER. 




Bngine operated by spark 

from small battery. 
Vou turn the !Switch, 
EiiRine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping EiD- 
gines, 350to 10,000 gallons ca- 
pacity. 



-MANUFACTURED BY- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

9^~Send stamp for catalogue " V." 



Lunkenheimer's Patented Loose Pulley Oilers, 

backed by practical tests, are acknow- 
ledged the simplest, most efficient 
and economical oilers for loose pul- 
leys inthemarket. Theyareprovided 
with a set screw to regulate feed, and 
guaranteed to give satisfaction. A 
trial will prove their superiority. None 
genuine unless provided with a set 
screw. Made only by The Luiiken- 
heiniei* Itrass Olfg. Co., Cincin- 
nati, Ohio, U. S. A., and supplied by 
dealers. Catalogue of improved Specialties, Valves, Lu* 
bricators. Oil and Grease Cups, etc., sent if you mention 
the 6cienti1ic, 




t23::e 




ESTABl.IHHED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 

This widely circiilateil and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography. Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscviption.— One copy of the Scien- 
tific AMERICAN will be sent for one ]/€ar— 52 numbers- 
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three ilollai's by the 
publishers; six months, $1.50; three months, $1.00. 

C'lub§.— Special rates for several names, and to Post 
Masters, Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order, Money carefully placed Inside 
of envelopes, securely scaled, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN «&: CO., 361 Broadway, New York. 



THE 

MtntiUc ^mtntm Supplement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement Is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Dseful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology. Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc, A vast amount of fresh and valuable information 
obtainable in no other publication. 

The inost important Engineering Wnrhji, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, 15.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 
niUNN & CO., 361 Broadway, New York. 



The Scientific American Architects' and 
Builders' Edition is issued monthly, $2.50'a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with cleqtmt platen in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modem architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi* 
dences, city and country, including those of very mod' 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent worK 
have won for it the Ijai-sei^t Cii'culation of any 
Architectural publication in the world. Sold by all news* 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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